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CHAPTER  1 


INTRODUCTION  AND  BACKGROUND 


The  U.  S.  Coast  Guard  Is  mandated  by  the  Clean  Water  Act  of  1977  (as 
aaended  In  1978)  and  the  Comprehensive  Environmental  Response  Compensation  and 
Liability  Act  (CERCLA)  to  respond  to  any  chemical  discharge  into  the  waters  of 
the  United  States.  The  Coast  Guard  also  has  the  responsibility  for  inspecting 
and  certifying  marine  chemical-carrying  vessels.  Finally,  the  Coast  Guard 
provides  assistance  to  the  U.  S.  Environmental  Protection  Agency  in  the 
supervision  of  hazardous  waste  site  cleanup  and  disposal.  These  missions 
require  appropriate  protection  for  Coast  Guard  personnel  egalnst  a  multitude 
of  hazardous  chemicals,  especially  those  transported  In  bulk  which  are  likely 
to  be  encountered  in  marine  spills  and  during  marine  inspections.  To  aid 
spill  response  and  monitoring,  the  Coast  Guard  developed  its  own  Chemical 
Hazard  Response  Information  System  (CHRIS)*-,  which  now  defines  the 
properties,  hazards,  and  response  techniques  for  over  1100  chemicals. 

As  the  Coast  Guard's  role  in  chemical  spill  response  grew,  it  found  that 
for  many  CHRIS  chemicals,  commercial  chemical  protective  clothing  either  did 
not  provide  adequate  protection,  or  had  little  chemical  data  available  to 
judge  its  performance.  As  a  consequence,  a  formal  research  and  development 
project  was  established  in  1978  to  develop  new  chemical  protective  clothing 
and  equipment  that  would  satisfy  Coast  Guard  requirements.  Part  of  this 
project  was  directed  toward  developing  a  totally-encapsulating  chemical 
protective  suit.  The  goals  of  the  effort  were  tot 

(1)  select  a  material  or  group  of  materials  for  incoporation  into  a 
"uniform"  suit  design,  which  would  provide  broad  protection  against 
as  many  CHRIS  chemicals  as  possible,  and  eliminate  the  need  for  a 
large  Inventory  of  different  chemical  protective  suits; 

(2)  design  a  suit  which  would  accomodate  different  types  of  andlllary 
protective  equipment  (breathing  apparatuses,  cooling  devices, 
communications  systems,  end  portable  air  monitors);  and 

(3)  overcome  a  lack  of  performance  standards  for  commercial  suits  by 
completely  documentation  suit  capabilities  and  limitations  through 
thorough  laboratory  and  field  testing. 


Early  Work 

When  the  Coast  Guard  began  its  research  effort,  the  majority  of  chemical 
protective  suits  available  were  constructed  of  butyl  rubber  with  a 
polycarbonate  visor.  From  these,  the  Coast  Guard  selected  a  suit  manufactured 
by  the  U.  S.  Army  for  chemical  warfare  applications.  This  suit  was  modified 
for  Coast  Guard  use  and  became  known  as  the  Hazardous  Cher i cal  Protective 
Clothing  Outfit  (HCPCO).  An  early  Coast  Guard  study,  "Material  Development 
Study  for  a  Hazardous  Chemical  Protective  Clothing  Outfit  ( CG-D- 38-80) 
Identified  400  CHRIS  chemicals  which  required  using  a  totally  encapsulating 
protective  garment  and  self-contained  breathing  apparatus  for  adequate 
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protection.  Proa  this  Mae  study,  measurements  of  astsrisl-chsalesl 
psrasation  indicated  that  butyl  rubber  and  polycarbonate  were  coapatible  with 
only  383  and  60X  of  these  chemicals,  respectively  (for  a  three  hour  period).* 

Recognising  the  limitations  of  the  BCPGO,  the  Coast  Guard  undertook  the 
development  of  its  own  totally-encapsulating  chemical  protective  ensemble  to 
Include  the  selection  of  coapatible  materials  and  the  development  of  a  suit 
design  nesting  its  specific  needs.  This  effort  and  the  results  described 
below  are  documented  in  the  Coast  Guard  Final  Report,  "Early  Development  of  a 
Kasardoua  Chemical  Protective  Knsemble  (GG-D-24-86)".^  Several  existing  and 
state-of-the-art  materials  were  screened  by  chemical  resistance  and  physical 
property  testing.  This  screening  yielded  two  materials  to  supplement  butyl 
rubber  as  garaant  materials  in  separate  suits — Viton*/  chlorobutyl  laminate 
and  chlorinated  polyethylene  (CPE).  In  addition,  a  Teflon* 
fluorlnated-ethylene  propylene  (FBP)/Surlyn*  laminate  was  chosen  to  replace 
polycarbonate  as  the  visor  material  for  all  three  suit  materials. 

Each  of  the  selected  materials  were  subjected  to  extensive  chemical 
resistance  testing,  including  one-sided  immersion  testing  against  160 
representative  CHRIS  chemicals  and  permeation  testing  agalcat  59  of  those 
chemicals.  The  immersion  testing  results  indicated  few  chemical  effects  on 
the  Teflon*  visor  material,  with  Vlton*/chlorobutyl  laminate  moderately 
affected,  and  chlorinated  polyethylene  greatly  affected.  Ho  chemicals 
permeated  the  PEP  Visor  material  within  three  hours,  but  the 
Vlton*/chlorobutyl  laminate  and  CPE  exhibited  breakthrough  to  15  and  30 
chemicals,  respectively. 

Prototype  suits  were  constructed  from  each  of  the  three  materials  and 
tested  for  integrity,  function,  and  fit.  All  suit  prototypes  displayed  a  high 
level  of  integrity  in  both  unmanned  end  manned  tests  where  suits  were  placed 
in  a  closed  chamber  and  exposed  to  a  di octyl  eebacate  (DOS)  aerosol. 
Nonetheless  there  was  some  uncertainty  in  the  efficiency  of  the  test  protocol 
to  accurately  measure  suit  Inward  leakage  rates  since  most  chemical  exposures 
involve  chemical  gases  and  vapors  as  opposed  to  aerosols.  Function  testing 
was  conducted  to  simulate  different  physical  tasks  representative  of  hasardous 
chemical  responae  activities.  During  these  tests,  various  physiological 
parameters  were  measured  under  a  number  of  environmental  conditions  to 
determine  levels  of  heat  stress  and  the  effectiveness  of  a  newly  designed, 
water-recirculating  cooling  system.  The  results  of  these  tests  indicated  that 
the  suit  enabled  the  wtarer  to  perform  most  functions,  however,  the 
effectiveness  of  the  cooling  system  was  judged  questionable  even  though  most 
test  subjects  indicated  a  "feeling  of  improved  comfort"  when  wearing  it.  Fit 
tests  identified  improvements  in  the  suit  design  in  terms  of  dimensions, 
seaming,  and  placement  of  components. 

Following  the  development  contract.  Coast  Guard  Engineering  engaged  in 
preparing  specifications  for  each  of  the  three  suit  materials  (Viton*/ 
chlorobutyl  laminate ,  butyl  rubber,  and  chlorinated  polyethylene)  and  the  suit 
cooling  system  (described  in  reference  3).  Despite  the  relative  poor 
performance  of  CPE,  it  was  retained  in  the  Coast  Guard's  chemical  protective 
suit  "system"  because  of  its  resistance  to  inorganic  acids  and  bases,  and 
other  chemicals  with  high  spill  frequencies.  Concurrent  with  developing  suit 
specifications,  a  new  materials  testing  effort  was  launched  to  provide 
additional  data  on  the  selected  materials. 
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CHAPTER  2 


EXPANDED  TESTING  OP  THE  ORIGINAL  MATERIALS 


The  Coast  Guard  RAD  Cantor  began  to  tost  tha  thraa  garment  and  visor 
materials  to  furthar  determine  thalr  raslstanca  to  othar  chamlcala  and 
mixtures  undar  various  conditions*  Sines  tha  chaalcals  salactad  for  tasting 
in  the  development  contract  vara  only  thosa  chaalcals  incompatible  with  butyl 
rubber*  one  ala  of  this  additional  chemical  tasting  vat  to  dataralna  vhathar 
Viton*/Chlorobutyl  laminate  and  chlorinated  polyethylene  could  provide  tha 
saaa  protection  as  butyl  rubber*  i.e.,  using  a  tvo  aatarial  suit  systaa  aa 
opposed  to  a  thraa  aatarial  suit  systaa.  Othar  objectives  included  measuring 
chemical  raslstanca  against  additional  chemicals*  and  investigating  tha 
affects  of  taaparatura*  chemical  contact  time*  and  mixtures* 

In  the  previous  Coast  Guard  development  contract*  material  chemical 
resistance  was  assessed  by  tvo  different  methods — degradation  resistance 
(immersion  testing)  and  permeation  resistance*  Since  that  contract*  the 
American  Society  for  Testing  and  Materials  (ASTM)  established  standard  methods 
for  measuring  each  material-chemical  interaction.  ASTM  defines  degradation  aa 
"the  deterioration  in  a  material  of  one  or  more  physical  properties  upon 
surface  contact  by  a  chemical".  Degradation  resistance  is  measured  by 
exposing  a  material  sample  to  a  chemical  and  noting  changes  in  its  physical 
properties.  In  previous  testing,  the  Coast  Guard  measured  velght  gain  (loss) 
and  tensile  elongation  as  veil  as  noting  changes  In  physical  appearance. 
Permeation,  on  the  other  hand,  is  the  flov  of  a  chemical  through  a  material  on 
a  molecular  level  (Figure  1  illustrates  the  steps  in  the  permeation  process). 
Permeation  resistance  is  similarly  measured  by  exposing  the  external  surface 
of  a  material  sample  to  a  chemical*  but  involves  measuring  the  time  for  the 
chemical  to  be  detected  on  the  other  side  (interior)  of  the  material.  This 
"breakthrough"  time  is  characteristic  of  the  material/chemical  combination. 

Of  the  two  methods*  the  Coast  Guard  decided  to  exclusively  measure  permeetlon 
resletance  for  determining  material-chemical  compatibility.  Permeation 
teatlng  is  the  preferred  technique  for  evaluating  protective  clothing 
materials  since  permeation  can  occur  vlthout  visible  evidence  of  degradation. 

A  number  of  such  cases  were  reported  in  the  previous  testing. 


Teat  Plan 


A  comprehensive  test  plan  was  developed  to  syateaatlcally  evaluate 
material/chemical  compatabillty  and  the  conditions  affecting  permeation. 
Designing  the  test  plan  involved  selection  of  priority  chemicals*  materials  to 
be  tested,  testing  methods*  and  ranges  of  each  parameter*. 

Chemical  Selection.  The  list  of  1100+  CHRIS  chemicals  was  reviewed  using 
criteria  based  on  encapsulation  requirements,  toxicity,  and  spill  frequency 
(history).  Encapsulation  requirements  were  taken  from  an  earlier  survey  of 
CHRIS  chemicals  conducted  for  the  Coast  Guard  by  MSA  Research  Corporation^. 
Chemical  toxicity  was  judged  on  the  basis  of  carcinogenicity,  skin  absorption 
hazards,  and  various  toxicity  haxard  ratings  (such  as  those  by  the  National 
Fire  Protection  Association),  and  divided  into  three  groups  (high,  moderate, 
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Figure 


and  low).  Priority  chemicals  are  those  with  both  a  spill  history  and  a  need 
for  encapsulating  protection,  and  of  either  high  or  moderate  toxicity.  Also 
included  in  the  priority  list  are  all  chemicals  of  high  toxicity  whether  or 
not  these  chemical  need  encapsulation  or  have  a  spill  history.  This  overall 
priority  list  includes  116  chemicals  which  are  Hated  in  Table  1.  The 
specific  selection  criteria  are  documented  in  the  Coast  Guard  Report, 
"Selection  of  Priority  Chemicals  for  Permatlon  Testing  and  Hazardous  Chemical 
Spill  Detection  and  Analysis?.  Appendix  A  shows  the  groupings  of  these 
chemicals  by  priority  classes.  Additionally,  preliminary  parameter  studies 
employed  an  evolving  battery  of  test  chemicals.  Table  2  lists  the  fifteen 
standard  chemicals  which  have  been  adopted  by  the  ASTM  for  material  chemical 
testing. 8  These  chemicals  represent  a  range  of  chemical  classes  and 
properties. 

Test  Materials.  The  Coast  Guaid  tested  the  selected  materials — 
fit ca^/Chlor obutyl  laminate,  butyl  rubber,  and  chlorinated  polyethylene 
(CPE).  These  materials  are  described  in  Table  3.  The  majority  of  experiments 
in  this  study  involved  the  Viton  laminate  and  CPE  since  butyl  rubber  had  b^en 
thoroughly  evaluated  in  the  earlier  investigation  by  MSA  Corporation.* 

ChemTech  Rubber  in  New  Haven,  Connecticut,  custom  manufactured  the 
Vif)nR/Chlorobutyl  laminate  using  apecif ications  developed  by  XLC  Dover, 

Inc.  The  VitonR  coating  ie  used  on  the  external  surface  whereas  somewhat 
thicker  chlorobutyl  is  used  on  the  Inside  of  the  suit.  Chlorinated 
polyethylene  material  samples  were  provided  by  ILC  Dover.  ILC  Dover’s  CPE  is 
a  proprietary  blend  fabricated  for  both  increased  Integrity  and  heat  sealing 
characteristics.  Unlike  the  other  materials,  the  CPE  considered  by  the  Coast 
Guard  has  no  fabric  substrate  and  consists  of  two  plys  bonded  together.  The 
previous  study3  demonstrated  poorer  chemical  resistance  for  the  supported 
CPE  materials.  Butyl  rubber  used  in  the  testing  conformed  to  MIL-C-12189  and 
was  fabricated  by  Plvnouth  Rubber  in  Canton,  Massachussetts. 

Test  Methods.  ASTM  Standard  Method  F739  or  modified  versions  of  this  test 
method  were  used  in  all  permeation  testing.3  A  diagram  of  the  test  cell 
apparatus  is  given  la  Figure  2.  Typical  data  from  a  representative  test  are 
Illustrated  in  Figure  3.  Both  permatlon  breakthrough  time  and  steady  state 
permeation  rate  were  generally  measured,  although,  breakthrough  time  is 
primarily  used  to  assess  material  performance.  The  test  method  does  not 
specify  the  duration  of  the  test,  the  collection  medium,  or  the  chemical 
detection  method.  A  three  hour  test  period  was  chosen  for  testing 
material/chemical  permeation  since  three  hours  is  considered  the  maximum  suit 
life  during  a  chemical  exposure  (though  suits  are  generally  worn  for  one  hour 
or  less).  All  tests  were  run  for  at  least  three  hours  with  breakthrough  times 
reported  in  minutes.  When  no  chemical  breakthrough  was  detected,  tests  were 
usually  terminated  at  the  end  of  three  hours.  A  detection  method  and 
corresponding  collection  medium  were  selected  for  each  priority  chemical 
taking  into  account  the  analytical  technique's  sensistivity  for  detecting  that 
chemical.  Two  collection  media  were  used — air  and  "iter.  Detection  methods 
specified  include  gas  chromatography  (with  either  flame  ionization,  electron 
capture,  or  flame  photometric  detectors),  colorimetric  techniques,  ion 
chromatography  (anion  or  cation  columns),  use  of  specific  ion  electrodes, 
polarography,  and  Infrared  spectroscopy.  Table  1  provides  the  recommended 
detection  methods/collection  media  for  the  list  !>f  priority  chemicals. 

Ranges  of  Test  Parameters.  The  parameters  contact  time,  chemical  state. 
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TABLE  1 


LIST  OF  PRIORITY  LIQUID  CHEMICALS 


CHEMICAL 


Acetaldehyde 
Acetic  Acid 
Acetic  Anhydride 
Acetone 

Acetone  Cyanohydrin 

Acetonitrile 

Acetophenone 

Acetyl  Chloride 

Acrolien 

Acrylic  Acid 

Acrylonitrile 

Adlpontrlle 

Ally!  Alcohol 

Allyl  Chloride 

Aniline 

Benzene 

Benzyl  Chloride 
Bromine 

n-Butyl  Acetate 

n-Butyl  Acrylate 

n-Butylaaine 

n-Butyl  Alcohol 

Butyraldehyde 

Carbon  Disulfide 

Carbon  Tetrachloride 

Chlordane  (25X) 

Chlorbenzene 

Chloroform 

Chlorpicrin 

Chlorosulfonic  Acid 

Creosote 

m-Cresol 

Crotonaldehyde 

Cumene  Hydroperoxide 

Cyclohexane 

1 . 2- D1 bromoe thane 
1 *  2-Dichloroe thane 

2 . 2- DIchloroethyl 
Ether 

Dlchloroaethane 

1 . 2- Dichloropropane 

1 . 3- Dlchloropropene 
Diethylaalne 
Diethanolamine 
Diaethylsulf ate 
Dlls opr opylaalne 
Dlmethylforaamide 


CHRIS 

ENCAPSULATION 

NO. 

HAZARD 

NFPA 

RECOMMENDED 

CODE 

NEED?  (a) 

SPILLS 

INDEX 

INDEX 

DETECTORS 

AAD 

Yes 

4 

3 

2 

FID 

AAC 

Yes 

13 

3 

2 

FID 

ACA 

Yes 

2 

3 

2 

IR 

ACI 

Yes 

11 

3 

1 

FID 

ACY 

Yes 

0 

2S 

4 

FID 

ATN 

Yea 

2 

3 

2 

FID 

ACP 

No 

0 

1 

1 

FID 

ACE 

Yes 

1 

_ 

3 

IR 

ARL 

Yes 

1 

- 

3 

FID 

ACR 

Yes 

10 

3 

3 

FID 

ACN 

Yes 

12 

IS 

4 

FID 

ADN 

Yes 

4 

4 

2 

FID 

ALA 

Yes 

2 

2S 

3 

FID 

ALC 

Yes 

0 

2 

3 

HD,  FID 

ANL 

Yes 

2 

2 

3 

FID 

BNZ 

Yes 

91 

1 

2 

FID 

BCL 

Yes 

1 

2 

3 

FID 

BRX 

Yes 

0 

- 

4 

PLRG,  CLMT 

BCN 

No 

1 

3 

1 

FID 

BTC 

No 

1 

3 

2 

FID 

BAM 

Yes 

1 

2S 

2 

FID 

BAN 

No 

2 

3S 

1 

FID 

BTR 

Yes 

2 

5 

2 

FID 

CBB 

Yes 

0 

2S 

2 

BCD 

CBT 

No 

6 

IS 

3 

HD,  ECD 

CDN 

Yes 

3 

— 

— 

ECD 

CRB 

No 

1 

3 

2 

HD,  ECD 

CRF 

Yes 

3 

1 

2 

HD,  ECD 

CPL 

Yes 

0 

- 

4 

HD,  ECD 

CSA 

Yes 

1 

2 

3 

IC(A) 

CCT 

Yes 

0 

5 

2 

FID 

CRL 

No 

33 

3S 

3 

FID,  CLMT 

CTA 

Yes 

0 

2 

3 

FID 

CMH 

Yes 

0 

_ 

1 

FID 

CHX 

Yes 

17 

3 

1 

FID 

EDB 

Yes 

0 

IS 

3 

HD,  ECD 

EDC 

Yes 

0 

3 

2 

HD,  ECD 

DEE 

Yes 

0 

2S 

- 

HD,  ECD 

DCM 

No 

4 

3 

2 

HD,  ECD 

DPP 

Yes 

2 

3 

2 

FID,  ECD 

DPR 

No 

0 

2S 

2 

HD,  ECD 

DEN 

No 

0 

3 

2 

FID 

DEA 

No 

2 

3 

FID 

DSF 

Yes 

0 

- 

4 

FPD 

DIA 

No 

0 

2S 

3 

FID 

DMF 

No 

0 

3S 

1 

FID 
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TABLE  1  (Continued) 

LIST  OF  PRIORITY  LIQUID  CHEMICALS 


CHEMICAL 

CHRIS 

ENCAPSULATION 

NO. 

HAZARD 

NFPA 

RECOMMENDED 

POPE 

NEED?  (a) 

SPILLS 

INDEX 

INDEX 

DETECTORS 

1,4-Dioxane 

DOX 

No 

0 

2S 

2 

FID 

Di-n-Propylaaine 

DNA 

Yes 

0 

5 

3 

FID 

Epichlorohydrin 

EPC 

Yes 

1 

2S 

3 

HD,  BCD 

Ethlon  4 

3T0 

Yes 

1 

FPD 

Ethyl  Acetate 

ETA 

No 

1 

3 

1 

FID 

Ethyl  Acrylate 

EAC 

Yes 

11 

3 

2 

FID 

Ethyl  Alcohol 

EAL 

No 

9 

3 

0 

FID 

Ethylaalne  (70Z) 

EAM 

Yes 

3 

2 

3 

FID 

Ethyl  Benzene 

ETB 

No 

3 

3 

2 

FID 

Ethylene  Cyanohydrin 

ETC 

Yer 

1 

5 

2 

FID 

Ethylenedlamine 

EDA 

No 

5 

3 

3 

HD,  ECD 

Ethylene  Glycol 

EGL 

No 

23 

3 

1 

FID 

Ethyl  Ether 

EET 

No 

1 

3 

2 

FID 

Formaldehyde  (37%) 

FMS 

Yes 

17 

1 

2 

CLT 

Furfural 

FFA 

No 

1 

3 

2 

FID 

Gasoline 

GAT 

No 

0 

3 

1 

FID 

Glutaraldehyde ( sol *  n) 

GTA 

Yes 

0 

2 

A  Al/ 

FID 

Hexane 

HXA 

No 

4 

3 

1 

FID 

Hydrazine 

HDZ 

Yes 

0 

3 

PLRG,  CLMT 

Hydrofluoric  Acid 

HFA 

Yes 

6 

3 

4 

IC(A).  CLMT 

Hydrogen  Peroxide 
(30%) 

HPO 

tes 

2 

2 

CLMT 

Isopropyl  Alcohol 

IPA 

No 

0 

3 

1 

FID 

Isopropylamine 

IPP 

Yes 

0 

2 

3 

FID 

Malathion  (50%) 

MLT 

Yes 

2 

FPD 

Methyl  Acrylate 

MAM 

Yes 

1 

3 

2 

FID 

Methyl  Alcohol 

MAL 

No 

11 

3 

1 

FID 

Methyl  Ethyl  Ketone 

MEK 

No 

6 

3 

1 

FID 

Methyl  Isobutyl 

MIX 

Yes 

5 

3 

2 

FID 

Ketone 

Methyl  Methacrylate 

MMM 

No 

3 

3 

2 

FID 

Methyl  Parathlon 

MPT 

YeB 

1 

4 

FPD 

Motor  Fuel  Additives 

MFA 

Yes 

0 

v.rn 

(Lead  Alkyls) 

Naled 

NLD 

Yes 

1 

ECD 

Mapthalene 

MLT 

No 

10 

3 

2 

FID 

Nitric  Acid 

NAC 

Yes 

8 

2 

3 

IC(A),  CLMT 

Nitrobenzene 

NTB 

Yes 

1 

2S 

3 

ECD 

2-Nltropropane 

NPP 

Yes 

0 

1 

1 

FID  ,FPD 

Oleum 

OLM 

Yes 

0 

3 

3 

IC(A),  CLMT 

Parathlon 

PTO 

Yes 

1 

— 

4 

FPD 

Petroleum  Ether 

NSS 

No 

0 

3 

2 

FID 

Phenol 

PHN 

No 

26 

2S 

3 

FID,  CLMT 

Phosphoric  Acid 

PAC 

Nj 

22 

3 

2 

IC(A),  CLMT 

Phosphorous 

PPO 

Yes 

1 

— 

— 

IC(A).  CLMT 

Oxychloride 
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TABLE  1  (Continued) 


LIST  OF  PRIORITY  LIQUID  CHEMICALS 


CHEMICAL 

CHRIS 

ENCAPSULATION 

NO. 

hazard 

NFPA 

RECOMMENDED 

CODE 

NEED? 

SPILLS 

INDEX 

INDEX 

DETECTORS 

Phosphorous 

Trichloride 

PPT 

Yes 

0 

- 

3 

ECD 

i 

Polychlorinated 

PCB 

Yes 

92 

- 

- 

ECD 

Biphenyls 

Propionic  Acid 

PNA 

No 

X 

3 

2 

FID 

n-Propyl  Alcohol 

PAL 

No 

1 

2 

FID 

n-Propylamine 

PRA 

Yes 

0 

4 

3 

FID  j 

Propylene  Oxide 

POX 

No 

1 

2 

2 

FID 

Silicon  Tetrachloride 

STC 

Yes 

0 

3 

- 

ECD 

Sodium  Hydrosulfide 

sim 

Yes 

2 

5 

- 

IC(A/Cat),  CLMT 

Sodium  Hydroxide 

CSS 

Yes 

0 

3 

3 

IC(Cat) 

Styrene 

STR 

No 

59 

2 

2 

FID 

Sulfur  Monochloride 

SFM 

Yes 

1 

- 

2 

IC(A),  CLMT 

Sulfuric  Acid  (95%) 

SFA 

Yes 

128 

3 

3 

IC(A),  CLMT 

1,1,2, 2-Tetrachloro- 
ethane 

TEC 

Yes 

0 

2 

3 

HD,  ECD 

Tetrachloroethylene 

TTL 

No 

0 

3 

2 

HD,  ECD 

Tetraethyl  lead 

TEL 

Yes 

1 

— 

3 

ECD 

Tetraethyl 

TEP 

Yes 

1 

- 

- 

FPD 

pyrophosphate 

Tetrahydrofuran 

THF 

Yes 

4 

3 

2 

HD,  ECD 

Tetramethyl  lead 

TML 

Yes 

0 

- 

3 

ECD 

1,1, 1-Trichloroe thane 

TCL 

Yes 

5 

3S 

2 

HD,  ECD 

Trichloroethylene 

TCE 

Yes 

5 

2 

2 

HD,  ECD 

Toluene 

TOL 

No 

81 

3S 

2 

FID 

o-Toluidine 

TLI 

No 

0 

1 

3 

FID 

Toluene-2,4- 

TDI 

Yes 

0 

2 

3 

FID 

Dlsocyanate 

Turpentine 

TPT 

No 

5 

3 

1 

FID 

Vinyl  Acetate 

VAM 

Yes 

8 

2 

2 

FID 

Vinylidene  Chloride 

VCI 

Yes 

8 

2 

1 

HD,  ECD 

Xylenes 

XLM 

No 

92 

3 

2 

FID 

Xyienol 

TTL 

Yes 

1 

5 

3 

FID 

(a)  Need  for  encapsulating  protection  determined  in  reference  (2). 

(b)  Number  of  spills  reported  in  Coast  Guard  Pollution  Incident  Response  System 
(1973-1983). 

(c)  Hazard  Index  is  based  on  Chemical  Toxicity  Ratings  reported  in  reference  (5). 
1  is  most  toxic  (. carcinogen);  6  1b  least  toxic;  S  -  skin  absorption  hazard. 

(d)  NFPA  Health  Hazard  Rating  (from  reference  6) 
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TABLE  1  (Continued) 


LIST  OF  PRIORITY  LIQUID  CHEMICALS 


(e)  Explanation  of  Detector  Cede  and  Collection  Media 

METHOD  OF  DETECTION  COLLECTION  MEDIUM 

Oa a  Chromatographic  Techniques 

FID  ■  Flaae  Ionisation  Detector  air 

ECD  ■  Electron  Capture  Detector  air 

Hall  ■  Hall  Detector  air 

FPD  ■  Flaae  Photoaetrlc  Detector  air 

Colorimetric  Techniques 

CLMT  “  Coloriaetric  standard  method  water 

or  coaaerical  teat  kit  based 
on  specific  chemical  method 

Ion  Chromatography 


IC(A)  ■  Anion  column  water 

IC(C)  -  Cation  column  water 

Other  Techniques 

SI  "  Specific  ion  electrodes  water 

PLRG  ■  Polarography  water 

IR  **  Infrared  spectrographic  analysis  air 
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TABLE  2 

LIST  01  ASTM  ?1001  RECOMMENDED  CHEMICALS 


Chemical 


Chemical  Class 


Acetone 

Acetonitrile 

Carbon  Disulfide 

Dlchloromethane 

Diethyl  Amine 

Dlmethylformamlde 

Ethyl  Acetate 

Hexane 

Methanol 

Nitrobenzene 

Sodium  Hydroxide 

Sulfuric  Acid 

Te  t rachloroe thy lene 

Tetrahydrofuran 

Toluene 


Ketone 

Nitrile 

Sulfur  Containing  Compound 

Chlorinated  Parrafin 

Aalne 

Aaide 

Eater 

Aliphatic  Hydrocarbon 
Alcohol 

Nitrogen  Containing  Compound 
Inorganic  Base 
Inorganic  Acid 
Chlorinated  Olefin 
Oxygen  Heterocyclic  Compound 
Aromatic  Hydrocarbon 
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TABLE  3 


OIL  GINAL  SELECTED  CHEMICAL  PROTECTIVE  SUIT  MATERIALS 
Material  (Source)  Colo :  Thickness  (all)  Weight  (oz/yd*) 


VitonR/ Chlorobutyl  Laminate  13*8  14 

(CheaTech  Rubber*  Nev  Haven*  CT) 

Outer  Coating:  VltonR  Orange-Red  4.7  5-6 

Subatrate:  Polyester  3 

Inner  Coating:  Chlorobutyl  Dark  Grey  9.1  5-6 

Butyl  Rubber  14.0  13 

(Plyaouth  Rubber*  Canton*  MA) 

Outer  Coating:  Butyl  Grey  7.5  5-6 

Substrate :  Nylon  3 

Inner  Coating:  sane  as  outer  coating 

Chlorinated  Polyethylene  White  27  19 

(ILC  Dover*  Frederica*  DE) 


No  substrate*  two  ply,  heat  bonded  flla 
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PERMEATION  BREAKTHROUGH  CURVE 


(U|UJ/(UJ9/Bi4  wma3W  ONLLOmOO  Nl 
1VOIIAI3HO  SOOQdVZVH  dO  N0I1VH1N30N00 
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Typical  Permeation  Test  Output  (Closed  Loop  System) 


temperature,  and  chemicals  in  mixtures  ware  investigated  in  preliminary 
studies  to  observe  general  trends  for  selected  material/chcaical 
combinations.  Procedures  in  ASTM  P739  Involve  constant  contact  with  the 
Material  sample  for  the  duration  of  experiment.  However,  this  type  of 
materlal/cheaical  contact  is  not  always  representative  of  typical  field 
exposures.  The  Coast  Guard  R&D  Center  Modified  the  standard  Method  to  allow 
for  inteinittnut  contact  of  a  chemical  with  the  sample  Material  surface  over 
the  three  hour  period^.  Chemical  contact  was  designed  to  simulate  the 
effect  of  a  'splash' ,  i.e.,  the  aoMentary  contact  of  a  liquid  chemical  with 
the  material.  Three  different  intermittent  contact  periods  were  chosen:  one 
splash  every  fifteen  minutes  (17.  splashes  per  three  hour  period),  one  splash 
every  half  hour  (6  splashes  during  the  test  period),  and  one  aplaah  at  the 
beginning  of  the  three  hour  test  period.  Liquids  and  gases  were  the  only 
chemical  states  Investigated.  The  current  ASTM  Standard  Method  does  not  lend 
Itself  for  permeation  testing  of  solid  chemicals.  Permeation  testing  of 
chemicals  as  gases  involved  saturated  vapors  at  the  temperature  of  the  test 
cell.  The  range  of  temperature  considered  in  studying  its  effect  was  0  to  50 
degrees  Celsius,  representing  the  temperatures  that  may  be  encountered  in  the 
field.  Only  simple  binary  mixtures  were  considered  in  this  part  of  the 
study.  Permeation  breakthrough  waa  measured  for  each  component  of  the  mixture. 


General  Permeation  Testing 

Table  4  lists  the  breakthrough  times  for  some  priority  chemicals  and  those 
in  the  recommended  ASTM  list.  All  these  tests  were  conducted  under  ambient 
conditions  of  temperature  with  constant  material/ chemical  contact.  The 
results  show  that  a  large  proportion  of  these  chemicals  broke  through  both  the 
VitonR/Chlorobutyl  laminate  and  chlorinated  polyethylene.  Only  a  few 
results  are  provided  for  butyl  rubber.  The  VitonR/Chlorobutyl  laminate  was 
originally  chosen  because  the  two  materials  strongly  complement  each  other  for 
a  higher  overall  resistance  to  more  chemicals  .  The  chlorobutyl  1b 
resistant  to  polar  ketones  and  esters,  but  it  is  attacked  by  non-polar 
aliphatic  and  aromatic  hydrocarbons.  Conversely,  the  Viton&  is  resistant  to 
non-polar  solvents,  and  is  attacked  by  polar  solvents.  However,  the  data 
reported  here  show  that  while  effective  against  hydrocarbons,  the  laminate  is 
permeated  by  several  polar  compounds,  among  these  are  acetaldehyde,  acetone, 
and  ethyl  acetate.  The  decision  to  ubc  chlorinated  polyethylene  wes  primarily 
based  on  its  resistance  to  inorganic  acids  and  bases,  together  with  its 
relatively  low  cost.  Nonetheless,  it  is  generally  ineffective  as  a  barrier 
against  many  of  the  organic  compounds  listed  in  Table  4. 


Contact  Time  and  Chen .cal  State  Experiments 

'Splash'  and  chemical  sts.te  testing  was  conducted  by  the  Coast  Cuard  R&D 
Center  on  both  VitonR/chlorobutyl  laminate  and  chlorinated  polyethylene 
using  several  challenge  chemicals.  1 0  TabLe  5  provides  a  comparison  of 
liquid,  liquid  splashes  (at  the  three  frequencies,  12X,  6X,  and  lx),  and 
saturated  vapor  (at  both  0  and  25°C)  permeation  testing.  Two  general  trends 
vere  observed  for  this  data.  Jn  some  cases,  permeation  breakthrough  time 
Increased  with  dirinithing  molecular  contact  (constant  liquid  contact  12X 
splaBh  6X  splash  lx  splash  25°C  vapor  0°C  vapor).  On  the  other 
hand,  some  material/ chemical  combinations  demonstrated  relatively  constant 
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TABLE  4 


PERMEATION  BREAKTHROUGH  TIKES  OP  OOAST  Cl  OLD 
CANDIDATE  SUIT  MATERIALS  FOR  SELECTED  CHEMICALS 


Breakthrough  tlaaa  (minutes)® 


Chemical 

Viton/CBb 

Butyl  Rubber** 

CPE® 

Acetaldehyde 

30-40 

-  ■ 

10-30 

Acetic  Acid 

No  BT0 

No  BT 

No  BT 

Acetone 

52-77 

No  BT 

20-25 

Acetonitrile 

90-105 

No  BT 

80-85 

Benxene 

— 

— 

71-75 

Carbon  Tetrachloride 

— 

— 

No  BT 

Chloroform 

No  BT 

11-15 

30-35 

Cyclohexane 

— 

— 

No  BT 

Dichloromethsna 

25-36 

0-1 

15-25 

Dimethyl  Sulfoxide 

No  BT 

— 

No  BT 

Ethyl  Acetate 

20-40 

— 

58-70 

Ethyl  Acrylate 

14-32 

34-45 

65-70 

Freon  TP  (113) 

No  BT 

35-40 

No  BT 

Hexane 

No  BT 

13-16 

No  BT 

Lindane  in  Chloroform 

No  BT 

0-10 

— 

Lindane  in  Xylenes 

No  BT 

80-90 

— 

Methanol 

No  BT 

No  BT 

No  BT 

Methyl  Ethyl  Ketone 

25-40 

28-35 

Styrene 

No  BT 

0-1 

30-70 

Tetrahydrofuran 

9-11 

7-14 

27-39 

Toluene 

No  BT 

0-6 

69-75 

(a)  Breakthrough  tiaes  measured  using  ASTM  7739-81  Standard  Method 
with  a  Gas  Chromatograph/Flame  Ionisation  Detector  (approximate 
sensitivity  -  1  ppbl. 

(b)  The  materials  tested  were  as  follows : 

1.  Viton/CB  -  Vlton/chlorobutyl  laminate;  5  os /yd *  viton 
(outer  or  exposed  surface),  polyester,  and  5  os/yd* 
chlorobutyl  rubber  (inner  surface);  14  mil  total  thickness. 

2.  Butyl  rubber  -  nylon  butyl  cloth  as  per  Military 
Specification  Mil-C-12189  (13  mil  thickness) 

3.  CPE  -  Chlorinated  Polyethylene,  30  mil  thickness,  unsupported 

(c)  "No  BT"  denotes  no  breakthrough  within  three  hour  period. 
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TABLE  5 


PERMEATION  BREAKTHROUGH  TIMES  OP  SEVERAL  MATERIAL/ CHEMICAL 
COMBINATIONS  FOR  VARYING  EXPOSURE  CONDITIONS 


Breakthrough  TIm  (mins.) 

Mtorl  al/Chmical  Liquid  Liquid  Splash(a)  Vapor 


Coablnatlon 

12X 

6X 

IX 

25°C 

0°C 

r 

Viton^'Vulorobutyl  laminate: 

Aeatona 

43-58 

43-58 

73-78 

94-100 

63-74 

3  hr  a. 

DichAoroae thane 

25-36 

30-35 

30-35 

30-35 

35-55 

3  bra. 

Methyl  Ethyl  Katona 

25-40 

35-40 

35-40 

50-55 

80-85 

3  hrs. 

Tatrahydrofuran 

9-11 

11-17 

11-17 

11-17 

35-45 

3  hrs* 

Chlorinated  Poly lathy lane: 

j 

I  Acetone 

32-35 

50-53 

68-72 

75-85 

130-140 

3  hrs .  i 

,  Chloroform 

30-37 

46-50 

81-86 

120-125 

132-138 

(b) 

1  Dichloroaethane 

15-24 

20-26 

25-30 

26-32 

32-40 

3  hrs. 

!  Methyl  Ethyl  Ketone 

28-35 

40-45 

45-50 

46-49 

141-148 

3  hrs. 

j  Tetrahydrofuran 

27-39 

39-45 

51-58 

62-72 

105-111 

3  hrs. 

i 

(a)  Liquid  aplaab  tasting:  12X  -  ona  splash  every  15  ainutes;  6X  -  one  splash 
avary  30  minutes;  IX  -  one  splash  at  beginning  of  tast. 

(b)  Test  not  performed. 
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breakthrough  time  with  varying  contact  (occluding  vapor  dot*) .  Figure  4 
illustrate*  both  phenomena  graphically t  the  two  case*  on  the  left  hand  aide 
of  Figure  4  show  increasing  breakthrough  tinea  with  decreasing  contact  while 
the  right  hand  aids  gives  two  exaaplaa  of  nearly  constant  breakthrough  tine 
with  changing  chsnlcal  contact*  It  is  interesting  to  note,  that  in  none  of 
the  12X  and  6X  splash  testing,  permeation  breakthrough  occurs  before  a 
najorlty  of  the  individual  splashes.  For  example,  tetrahydrofuran  breaks 
through  71ton&/chlorobutyl  laminate  after  the  second  splash  in  the  12X  test 
and  after  the  first  splash  in  the  8X  test. 

The  expected  behavior  for  reducing  cheaical  contact  with  the  notarial,  is 
an  increase  in  the  permeation  breakthrough  tine.  If  changing  liquid  contact 
has  little  effect  on  the  breakthrough  tine,  then  the  permeation  of  the 
material  auat  be  uue  to  the  initial  'wetting*  of  the  material.  It  follows 
that  this  initial  splash  provides  extended  contact  of  the  chemical  with  the 
aaterial.  It  is  therefore  reasonable  to  postulate  that  the  ability  of  the 
chemical  to  'wet'  the  aaterial  ia  a  factor  in  this  phenomenon.  An 
investigation  of  this  factor  la  needed  to  establish  if  this  behavior  is 
predictable  on  the  basis  of  chemical  properties  with  respect  to  a  particular 
aaterial.  Liquid  versus  vapor  permeation  generally  followed  the  expected 
results  for  all  naterlal/chenical  combinations  tested. 


Temperature  Effect  Experiments 

The  ASTM  Standard  Method  F739  states  that  peraeation  tests  should  be  run 
at  taaperatures  21  +  5°C.  Early  in  the  work  of  this  sate rials  tasting 
program,  differences  in  peraeation  testing  were  being  observed  for  tests  run 
of  different  days.  An  examination  of  the  aablent  conditions  for  those  days, 
showed  snail  differences  in  temperature  which  affected  peraeation  neasureaents 
(see  Table  6).  Table  7  shows  results  for  aeasurlng  the  effect  of  the 
teaperature  on  the  breakthrough  tine  for  two  cheaical*  (dichloromethane  end 
aethyl  ethyl  ketone)  against  Vlton*/chlorobutyl  laainate.  These 
breakthrough  tines  were  measured  using  a  theraostated  permeation  test  cell. 

As  expected,  peraeation  breakthrough  time  Increases  with  decreasing 
temperature  because  molecular  energy  also  decreases.  The  same  trend  Is 
evident  for  vapors  as  well.  Significant  differences  in  breakthrough  tlaes  are 
noted  between  the  saturated  vapors  at  25°C  and  0°C  as  reported  in  Table 
5.  No  breakthrough  occurred  within  three  hours  for  any  aaterlal/chealcal 
combination  tested  at  0°C. 


Mixture  Experiment a 

The  peraeation  behavior  of  three  siaple  mixtures  against  VITONR/ 
Chlorobutyl  laainate  was  investigated.  These  included  dichloromethane /hexane, 
dlchloroaethane /toluene,  and  acetone/bexane.  Table  8  shows  the  results  for 
both  dichloromethane  mixtures.  In  both  cases,  the  second  solvent  (hexane  or 
toluene)  does  not  break  through  the  laainate  as  a  pure  chemical  whereas 
dichloromethane  has  a  breakthrough  time  of  25  to  36  minutes.  However,  for  a 
50/50  (by  voluae)  mixture  of  either  dichloromethane  and  hexane  or 
dlchloroaethane  and  toluene,  both  mixture  components  permeated  the  aaterial 
samples.  The  breakthrough  tlaes  were  monitored  by  gas  chromatography, 
therefore  it  was  possible  to  distinguish  individual  breakthrough  times  for 
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BREAKTHROUGH  TIME  Imim.)  BREAKTHROUGH  TIME  Mm.) 


\ 

i 


METHYLENE  CHLORIDE 
WITH  3-PLY  CPE 


METHYLENE  CHLORIDE 
WITH  VITON  /CH  LORO  BUTYL 


l 


TETRAHYDROFURAN 
WITH  3-PLY  CPE 


TETRAHYDROFURAN 
WITH  VITON/CHLOROBUTYL 


I 


I 


Graphical  Representation  of  Permeation  Breakthrough 
Times  Under  Varying  Exposure  Conditions 


Figure  4 
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TABLE  6 


I _ 


THE  EFFECT  OF  AMBIENT  TEMPERATURE  ON 
PERMEATION  BREAKTHROUGH  TIME 


Test  Material 

Tamp  (°C) 

Acetone  BT.  (min) 

Viton *■/ Chlorobutyl 

20 

95-98 

Laminate 

26.5 

43-53 

28  mil  Chlorinated 

22 

32-35 

Polyethylene 

24.5 

27-31 

(a)  BT  -  Breakthrough  Time 


TABLE  7 

THERMOSTATED  TEMPERATURE  EFFECT  ON  DICHLOROMETHANE 
AND  METHYL  ETHYL  KETONE  PERMEATION  BREAKTHROUGH  TIMES 
FOR  VITON/ CHLOROBUTYL  LAMINATE 


i 


i 


_  %  Breakthrough  Times  (min)a 

Temperature  (  C)  Dlchloromethane  Methyl  Ethyl  Ketone 


5 

15 

25 

35 

45 


8-10 

6-8 

4-4.5 

3.5-4 


180-199 

80-85 

35-45 

20-25 

14-20 


] 

i 


(a)  Breakthrough  times  measured  using  ASTM  F739-85; 

Dlchloromethane  breakthrough  measured  with  GC  with  ECD; 
MEK  measured  by  GC  with  FID. 
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TABLE  8 


PERMEATION  BREAKTHROUGH  TIMES  FOR  TWO  BINARY  MIXTURES 
AGAINST  VITON / CHLOROBUTYL  IAMINATE 


Percentage  No.  Breakthough  Tlsee  (nin) 

Runs  CH2CI2  Hexane 


In  Hexane: 


100  1 

50  2 

0  (100X  Hexane)  4 

In  Toluene: 

100  1 

50  1 

0  (100X  Toluene)  1 


25-36  - 

42-47  57-62 

-  no  BT 

Toluene 

25-36  - 

45-55  58-66 

-  no  BT 


each  component.  Again,  fox  both  Mixtures,  dichloroaethane  broke  through  first 
at  a  tiae  somewhat  longer  than  its  normal  breakthrough  time  for  the  laminate, 
with  the  second  solvent  permeating  about  10  minutes  later  than  the 
dichloroaethane.  It  is  suspected  that  the  dichloroaethane  which  readily 
permeates  the  Vi tonR/ Chlorobutyl  laminate,  carries  the  second  solvent 
through.  This  is  a  similar  conclusion  reached  in  previous  Investigations  by 
Forsberg  and  Faniadis^  and  Mickelson,  Roder,  Berardenelli ,  and 
Cottingham^ ,  The  longer  breakthrough  time  for  the  dichloroaethane  can  be 
rationalized  on  the  basis  of  dilution  within  the  mixture. 

The  third  mixture  demonstrated  rather  unusual  behavior.  Table  9  shows 
breakthrough  times  for  a  number  of  different  mixtures  of  acetone  and  hexane. 
Acetone  has  a  normal  breakthrough  time  of  53  to  61  minutes  whereas  hexane  does 
not  permeate  the  laminate  within  three  hours.  Yet  any  combination  of  hexane 
and  acetone  results  in  a  significantly  shorter  breakthrough  time.  In  fact, 
breakthrough  time  occurs  within  ten  minutes  of  initial  mixture  contact  with 
the  laminate  in  many  cases.  Furthermore,  both  acetone  and  hexane  break 
through  the  laminate  simultaneously  as  detected  by  gas  chromatography.  Most 
of  these  experiments  were  repeated  several  times  to  verify  this  behavior. 

This  synergistic  effect  of  the  two  chemicals  cannot  be  explained  in  terms  of 
the  individual  effects  on  the  material  by  the  two  chemicals.  In  an  attempt  to 
rationalize  this  behavior,  it  was  postulated  that  acetone  permeated  the 
VitonR  layer  carrying  with  it  the  hexane.  Then  the  hexane  permeated  through 
the  chlorobutyl  rubber  layer,  taking  the  acetone  with  it  to  be  detected  at  the 
same  tiae.  This  theory  is  consistent  with  the  known  chemical  resistance  of 
both  laminate  coatings  discussed  earlier  in  the  paper.  However,  sophisticated 
experiments  are  needed  in  order  to  verify  this  explanation  of  the  permeation 
behavior. 


Intermanufacturer  Material  Variability 

Included  in  Table  10  are  material  comparability  recommendations  for 
VitonR/chlorobutyl  laminate  and  chlorinated  polyethylene  that  appear  in  the 
"Guidelines  for  the  Selection  of  Chenical  Protective  Clothing"^.  These 
recommendations  are  based  on  degradation  and  permeation  data  from  vendors  or 
laboratory  test  facilities;  &  material  is  recommended  against  a  particular 
chemical  if  it  shows  no  permeation  or  degradation  within  one  hour.  In 
comparing  the  recommendations  against  the  data  in  Table  5,  some  cases  exist 
where  a  material  is  recommended  when  the  measured  breakthrough  time  is  less 
than  one  hour  (VitonR/Chlorobutyl  -  carbon  disulfide,  dichloromethane; 
Chlorinated  polyethylene  -  acetaldehyde,  acetone).  While  there  are  some 
discrepancies,  it  is  important  to  realize  that  material  permeation  resistance 
differs  between  formulations  of  the  same  generic  material.  Previous  studies 
showed  significant  differences  in  breakthrough  times  to  the  same  chemicals  of 
different  neoprene  and  nitrile  rubber  formulations^*^. 

Of  concern  to  the  Coast  Guard  was  its  ability  to  specify  materials  with 
the  same  chemical  resistance  as  measured  on  test  samples.  To  make  this 
determination,  additional  VitonR/ Chlorobutyl  laminate  samples  were 
fabricated  by  a  different  manufacturer  (Falrprene)  having  nearly  the  same 
specifications  as  the  original  laminate.  The  only  difference  was  the 
pigmentation  of  both  coatings  and  the  substrate  (cotton  polyester  or  nylon). 
Permeation  testing  was  conducted  with  the  various  laminates  for  a  number  of 
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TABLE  9 


PERMEATION  BREAKTHROUGH  TIMES  POR  ACETONE/HEXANE  MIXTURES 
AGAINST  VITON / CHLOROBUTYL  LAMINATE 


Percentage  No. 

Acetone  Runs 


Breakthrough8 
Tine  (min) 


100  7 

95  1 

86  1 

50  5 

35  2 

15  1 

5  1 

1  1 

0  C100X  Hexane)  4 


53-61 

0-5 

6-11 

2-6 

0-6 

6-11 

0-5 

0-5 

nc  BT  (3  hrs.) 


(a)  Breakthrough  tines  reported  for  both  acetone  and  hexane 
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ZABLE  10 


Chemical 


COMPARISON  OF  PERMEATION  TEST  DATA 
AGAINST  MATERIAL  SELECTION  RECOMMENDATIONS 


VitonfyChlorobutyl  Laminate 

Breakthrough  GSCPC 

Time  (min.)  Recomm.a 


Chlorinated  Polyethylene 

Breakthrough  GSCPC 

Time  (min.)  Recoma. a 


Acetaldehyde 

30-40 

N 

10-30 

R 

Acetic  Acid 

No  BT(b) 

R 

No  BT 

X 

Acetone 

52-77 

N 

20-25 

R 

Acetonitrile 

90-105 

N 

80-85 

X 

Carbon  Disulfide 

11-15 

R 

8-10 

N 

Chloroform 

No  DT 

R 

30-35 

N 

Dlchlorome thane 

25-36 

R 

15-25 

N 

Diethyl  Amine 

27-30 

I 

X 

Diethyl  Ether 

1-10 

N 

R 

Dimethyl  Formamide 

No  BT 

N 

X 

Dimethyl  Sulfoxide 

No  BT 

X 

No  BT 

X 

Ethyl  Acetate 

20-40 

N 

58-70 

N 

Ethyl  Acrylate 

14-32 

K 

65-70 

N 

Hexane 

No  BT 

R 

No  BT 

R 

Methanol 

No  BT 

R 

No  BT 

R 

Methyl  Ethyl  Ketone 

25-40 

N 

28-35 

N 

Nitrobenzene 

170-180 

R 

62 

R 

Sodium  Hydroxide 

No  BT 

R 

No  BT 

R 

Styrene 

No  BT 

N 

60-70 

N 

Sulfuric  Acid 

No  BT 

R 

No  BT 

R 

Tetrahydrofuran 

9-11 

N 

27-39 

N 

Toluene 

No  BT 

R 

69-75 

N 

(a)  Material/cheaical  comparability  recommendation  from  "Guidelines  for  the 
Selection  of  Chemical  Protective  Clothing  (Schwope,  Costas*  Jackson*  and 
Ueltzman,  1985),  pp.  37-71.  Ratings  are  generalised  as  follows: 

R  ~  recommended 

N  -  not  recommended 

X  -  no  data  for  recommendation 

(b)  "No  BT"  denotes  no  detection  of  breakthrough  within  three  hour  period. 

***N0TE:  These  reported  breakthrough  times  are  for  illustrative  purposes  only 
and  should  not  be  used  for  selecting  protective  clothing  in  hazardous  chemical 


chemicals.  Table  11  reports  the  breakthrough  times  for  the  different 
VitonR/Chlorobutyl  laminates.  Most  results  are  similar,  but  large 
differences  were  noted  f »r  acetone,  acetonitrile,  carbon  disulfide,  and 
dichloromethane  among  the  tested  laminates.  Even  when  the  specifications  are 
exactly  the  same  (laminates  B  and  C),  significant  differences  still  observed. 
However,  the  most  evident  finding  from  this  testing  is  the  extent  of  material 
degradation  visually  observed  on  the  exposed  material  samples  of  the  newly 
prepared  VitonVchlorobutyl  laminates.  The  VitonR  layer  of  these  material 
samples  buckled,  wrinkled,  or  softened  with  delamination  of  the  overall 
material.  None  of  these  changes  were  seen  during  the  testing  of  the  original 
material.  Table  12  summarises  the  these  visual  observations. 

An  investigation  of  this  phenomena  revealed  that  several  different  types 
of  VitonR  are  used  in  coating  fabrics,  and  that  each  of  these  may  be  cured  a 
number  of  ways  using  various  additives.  For  example.  Laminate  A  employed 
VitonR  B  while  the  Fairprene  laminates  were  coated  with  VitonR  A. 

VitonR  A  is  a  copolymer  of  vinylidene  fluoride  and  hexafluoropropylene, 
whereas  VitonR  B  is  a  terpolymer  also  involving  tetraf luoroethylene .  Each 
type  of  Viton  can  be  cured  a  number  of  different  methods  with  various  acid 
acceptor  systems,  fillers,  and  processing  aids.  Each  of  these  additives  can 
affect  the  chemical  resistance  of  the  finished  product. 


Summary  of  Findings 

The  Coast  Guard  R&D  Center's  research  found  a  number  of  material  failures 
which  caused  concern  for  using  these  materials,  even  though,  the  three 
materials  collectively  represented  the  most  effective  combination  to  provide 
broad  chemical  resistance. 3  Although  some  findings  merely  reiterated  or 
reinforced  previous  observations,  taken  collectively  these  findings  provided 
important  considerations  for  evaluating  the  viability  of  the  three  suit  system 
and  the  formulation  of  specific  suit  material-chemical  recommendations.  In 
the  past,  such  recommendations  have  been  made  on  the  basis  of  material 
performance  based  on  permeation  or  degradation  resistance  testing  within  a 
specified  time  period.  While  this  practice  may  result  in  a  recommendation 
that  has  a  large  'safety  factor',  the  limited  results  of  this  study  show  that 
certain  effects  should  also  be  considered.  Among  these  are: 

1.  The  chemical  resistance  of  a  material  should  be  directly  assessed.  A 
material '8  chemical  resistance  cannot  be  assumed  on  the  results  of 
'similar'  (generic)  materials.  This  implies  that  the  material 
specifications  cannot  guarantee  a  material  with  a  specific  chemical 
resitance  as  other  similar  materials. 

2.  Liquid  chemical  permeation  may  or  may  not  be  affected  by  contact  time 
(length  of  exposure).  An  indication  should  be  provided  for 
determining  which  material/chemical  combinations  are  affected  by 
contact  time  .ind  those  that  are  not.  In  general,  one  cannot  assume 
that  chemical  splashes  present  a  lesser  hazard  than  continuous 
contact  with  a  chemical  over  the  duration  of  exposure.  Therefore, 
the  criterion  of  no  breakthrough  for  one  hour  seems  reasonable  given 
the  the  large  safety  factor. 


TABLE  11 


PERMEATION  I  1EAKTHROUGH  TIMES  FOR 
FOUR  VITON/CHLOROBUYTL  LAMINATES 


Chemical 

A 

B 

C 

D 

Acetic  Acid 

No  BT 

,  , — 

No  BT 

, - 

Acetone 

43-53 

176-186  (3) 

75-121  (4) 

40-45 

Acetonitrl le 

90-105 

No  BT  (2) 

— 

No  BT  (2) 

Carbon  Disulfide 

11-15* 

— 

118-125  (2)* 

— 

Dlchloromethane 

25-36  (3) 

17-29  (3) 

15-23  (5) 

27-30  (2) 

Dlmethylformamide 

No  BT 

— 

No  BT  (2) 

— 

Ethyl  Acetate 

20-40 

— 

19-27  (4) 

— 

Hexane 

No  BT 

— 

No  BT 

— 

Methanol 

No  BT 

— 

No  BT 

— 

Nitrobenzene 

170-180* 

— 

No  BT  (2) 

— 

Tetrahydrofuran 

4-11  (2) 

15-27  (4) 

11-27 

9-14  <2) 

Toluene 

No  BT 

— 

178-330  (3) 

Diethyl  Ether 

1-10 

— 

13  (2) 

— 

*  Gas  Chromatography  with  ECD 
(#)  “  Number  of  Teat  Replicates 


MATERIAL  A  -  ILC  Dover, 
MATERIAL  B  -  Falrprene, 
MATERIAL  C  -  Falrprene, 
MATERIAL  D  -  Falrprene, 


Vlton  B  on  Polyester 
Vlton  A  on  Polyester 
Vlton  A  on  Polyester 
Vlton  A  on  Nylon 


(orginal  material) 
(first  sample  received) 
(first  sample  received) 


TABLE  12 


QUALITATIVE  EFFECTS  OF  EXPOSURE  FOR 
VITON/CHLOROBOTYL  LAMINATES  TO  SOLVENTS 


Observations  Bade  during  standard  permeation  tests  of  Fairprene* 
laminates  with  either  cotton/polyester  or  nylon  sCrim. 


SOLVENT 

COTTON/POLYESTER 

NYLON 

Acetic  Acid 

Liquid  penetrated  Vi ton  layer 
-trapped  at  CB  interface 

Acetone 

Viton  softened,  buckled  and 
bubbled .  Thinned . 

Some  Viton 
flecks  broken  away 

Acetonitrile 

Viton  material  buckled, 
bubbled,  softened  and  thinned 

Dichloromethane 

No  change  to  Viton;  CB  layer 
softened  and  became  sticky 

No  change 

Dimethylformamide 

Viton  *yer  buckled ,  bubbled 
and  delaminated  from  CB  layer 

2-Ethoxyenthanol 

Liquid  penetrated  Viton  and 
was  trapped  between  layers 

— 

Ethyl  Acetate 

Liquid  penetrated  Viton  and 
was  trapped  between  layers 

Hexane 

No  change 

Tetrahydrofuran 

Viton  badly  wrinkled,  CB 
sticky  and  soft 

Viton  flecks  broken 
away 

Tol;  ne 

Some  buckillng  of  Viton  - 
minimal 

f  •  TE:  None  of  these  changes  were  observed  with  the  ILC  Dover 
Vi  “v/Chlorobutyl  samples. 


3.  Increasing  temperature  decreases  (shortens)  breakthrough  tiae  for 
both  liquids  and  vapors.  Some  chemicals  which  do  not  break  through 
at  ambient  temperatures,  may  permeate  suit  mat  rials  at  elevated 
temperatures.  Conversely,  In  cold  environments,  permeation  is  leas 
likely. 

4.  Mixture  behavior  cannot  always  be  prediced  on  the  basis  of  .individual 
mixture  component  chemicals.  Moreover,  mixture  permeation  can  result 
in  drawing  other  cheminls  through  materials  that  normally  don't 
permeate  those  materials.  It  may  be  possible  that  synergistic 
mixture  permeation  may  be  the  result  of  complex  material  laminates. 

Since  these  findings  are  primarily  based  on  the  preliminary  experiments  for 
two  materials,  it  is  impossible  to  generalise  the  results  to  different 
material-chemical  combinations.  Nevertheless,  they  raised  serious  concerns 
for  using  the  three  material  system.  As  a  result,  the  Coast  Guard  decided  to 
reexamine  alternative  materials  before  it  decided  to  begin  construction  of  the 
suits  based  on  the  two  or  three  recommended  materials. 


CHAPTER  3 


INVESTIGATION  OF  ALTERNATIVE  MATERIALS 


In  1984,  the  Coast  Guard  initiated  a  review  of  protective  clothing 
materials  to  determine  if  new  materials  with  greater  chemical  resistance  could 
he  Identified.  Ideally,  the  Coast  Guard  was  seeking  a  single  material  which 
would  provide  at  least  the  same  chemical  protection  as  the  combination  of 
VitonR/ch.lorobutyl  laminate,  butyl  rubber,  and  chlorinated  polyethylene.  A 
single  material  offers  the  advantages  of  ’.educing  production  costs,  and  suit 
selection  problems  for  mixtures  and  unknown  chemicals.  Moreover,  increased 
barrier  properties  can  result  in  a  material  where  most  contamination  takes 
place  on  the  surface  making  the  garment  easier  to  decontaminate  and  possibly 
reuse  (Garment  reuse,  however,  is  predicated  on  effective  field  methods  to 
measure  levels  of  suit  contamination  before  and  after  decontamination). 

The  Coast  Guard  solicited  information  from  material  suppliers  to  evaluate 
alternative  materials.  Evaluation  criteria  for  comparing  alternative 
materials17  were  divided  into  three  areas: 

(1)  Chemical  resistance, 

(2)  Physical  properties,  and 

(3)  Fabrication  feasibility. 

Chemical  resistance  performance  was  evaluated  using  the  ASTM  standard  method 
for  measuring  permeation  resistance  (F739)  against  a  representative  battery  of 
test  chemicals  given  in  Table  2.  A  three  hour  period  was  specified  to  assess 
the  compatabllity  of  test  chemicals.  Permeation  breakthrough  times  were  used 
to  judge  material  performance.  Physical  property  behavior  wan  screened  based 
on  test  methods  and  minimum  performance  levels  established  by  Coast  Guard 
Engineering  (Table  13).  The  performance  levels  were  derived  from  physical 
property  testing  on  existing  chemical  protective  clothing  materials  which  had 
demonstrated  adequate  material  integrity  and  durability  in  actual  field 
usage.  Lastly,  the  material  supplier  had  to  demonstrate  their  ability  to 
fabricate  strong,  liquid-proof  seams  with  the  garment,  visor,  and  closure  tape 
materials.  Testing  in  this  area  included  measuring  seam  penetration 
resistance  (ASTM  F903-851®)  for  selected  chemicals  (water.  Methyl  Ethyl 
Ketone,  Hydrochloric  Acid,  Toluene,  and  Hexane)  and  seam  tensile  strength. 

The  Coast  Guard  evaluated  each  of  the  submitted  material  d-sta  packages 
using  the  above  criteria.  Due  to  proprietary  nature  of  the  proposals,  only 
the  selected  material  is  described  in  this  report.  Chemical  Fabrics 
Corporation  Introduced  three  different  Challenge™  naturals.  Each  of  these 
materials  were  proprietary,  aramld-reinforced  fluoroelastoplastlc  composites 
(more  commonly  known  as  Teflon11  laminated  Nomex*).  All  three  materials 
ht»d  the  same  type  of  Teflon^  coating  but  Involved  a  different  Nomex& 
fabric  substrate.  Challenge™  LU  has  a  non -woven  subtrate,  whereas  both 
Challenge™  EW  and  XUS  employed  woven  substrates  of  different  weights  (4.5 
and  6.0  ounces/yard^,  respectively).  The  principal  performance  differences 
were  found  in  the  physical  properties  of  these  materials;  only  Challenge™ 

EW  and  XHS  met  the  Coast  Guard  requirements  for  material  tensile,  tearing,  and 
bursting  strengths  (Table  14).  Challenge™  EW  was  selected  over 
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TABLE  13 


U.  S.  COAST  GUARD  SPECIFICATIONS 
FOR  ALTERNATIVE  PROTECTIVE  CLOTHING  MATERIALS 


A.  Chemical  Resistance:  Measure  end  report  permeation  breakthrough  tine  of 
the  Material  using  ASTM  F739-85,  "Standard  Test  Method  for  Reslstancze  of 
Protective  Clothing  Materials  to  Permeation  by  Liquids  and  Gases"  for  the 
ASTM  F1001-86  Chemicals  listed  In  Table  2;  Continue  each  test  for  three 
hours  or  until  steady-state  permeation  is  achieved. 


B.  Physical  Properties t  The  material  shall  meet  the  following  physical 
property  requirements: 


|  Property 

Test  Method 

0G  Requirement (type) 

Height  (oa/yd*) 

ASTM  D751-79 

25  (max) 

Thickness  (mil) 

ASTM  D751-79 

20  (max) 

Tensile  Strength 
(lbs/ln.) 

ASTM  D751-79 

80  Harp  (min) 

60  Fill  (min) 

Tear  Strength  (lbs) 

ASTM  D751-79 

9  Warp  (min) 

10  Fill  (min) 

1  Busting  Strength  (psl) 

ASTM  D751-79 

200  (min) 

i 

|  Abrasion  Strength 

FED  STD  191A-5302 

No  loose  fibers 

j 

Low  Temp.  Bending 
at  -20 °F 

ASTM  D2136-66 

Pass 

Plausibility 

ASTM  D568-68 

Self -extinguishing 

i 


C.  Fabrication  Potential:  Demonstrate  ability  to  fabricate  seams  of  garment 
material  to  garment  material ,  garment  to  visor  (3-10  mil  Teflon*  FEP), 
garment  to  closure  tape  (neoprene).  Measure  garment  material  seam 
strength  using  ASTM  D 7 51-7 9,  "Standard  Test  Methods  for  Rubber  Coated 
Fabrics"  (CG  Requirement-501bs.)  and  seam  integrity  using  ASTM  F903-85, 
"Standard  Test  Method  for  Resistance  of  Protectiva  Clothing  Materials  to 
Penetration  of  Liquids  (CG  Requirement  -  Pass  I  2  psl  for  water *  hexane* 
toluene*  methyl  ethyl  hetone*  and  hydrochloric  acid) 
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PHYSICAL  PROPERTY  CHARACTERIZATION  OP 
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Challenge™  XHS  since  Its  unit  material  cost  was  lower  by  e  factor  of  2  and 
still  net  Coast  Guard  physical  property  requirements.  Challenge™  LU  and  EW 
eventually  became  known  as  Challenge™  5000  and  5100,  respectively. 

Challenge™  5100  exhibits  a  high  level  of  chemical  resistance  and 
posaeasad  equal  or  better  physical  properties  relative  to  the  Coaat  Guard's 
originally  selected  materials.  Tables  15  and  16  show  a  comparison  of  this 
material's  physical  properties  and  permeation  reeulte  with  prior  selected 
materials.  Seam  performance  data  provided  by  Chemical  Fabrics  Corporation 
showed  garment  material  seams  to  have  a  tensile  breaking  strength  of  95.5  lbe. 
(using  ASTM  D751-79)  and  as  passing  the  ASTM  Penetration  Test.  On  the  basis 
of  this  data,  the  Coast  Guard  elected  to  forego  production  of  suits  based  on 
Vlton*/chlorobutyl  leminate,  butyl  rubber,  and  chlorinated  polyethylene,  and 
instead  redirected  its  euit  development  effort  for  fabricating  suits  using  the 
new  Challenge™  5100  material. 

Tho  Coast  Guard  also  adopted  a  Teflon*  FEP  visor  which  facilitated  suit 
fabrication  while  eliminating  lamination  difficulties  Inherent  to  the 
FKP/Surlyn  composite.  Additionally,  different  Teflon*  glove  material  were 
chosen  and  evaluated  for  use  in  the  Coast  Guard  Chemical  Response  Suit.  The 
Coast  Guard  opted  for  Teflon  components  in  the  suit  design  where  possible  to 
provide  a  suit  with  improved  uniformity  in  chemical  resistance  throughout  the 
garment.  The  only  two  major  non-Teflon  components  are  the  suit  closure  (a 
neoprene-brass  pressure  sealing  sipper)  and  exhaust  valves  (nylon  and  silicone 
rubber) . 


31 


PHYSICAL  ftOPt&TY  fcZqOUZHDRS  AKD  DATA  FOB.  CANDIDATE 


a 


32 


ZABLE  16 


COMPARISON  OF  PERMEATION  RESULTS  ?OR  CHLORINATED  POLYETHYLENE, 
VITON / CHLORO BUTYL  LAMINAld,  AND  CHALLENGE  5100 


Breakthrough  Time  (minutes )a 

Chemical  Chlorinated  Viton^Y  Clorobutyl  Challenge™ 

Polyethylene  Laminate  5100 


Acetic  Acid 

No  BTb 

No  BT 

No  BT 

Acetone* 

20-25 

43-53 

No  BT 

Acetonitrile* 

80-85 

90-105 

No  BT 

Benzene 

71-75 

No  BT 

No  BT 

Carbon  Disulfide* 

8-10 

11-15 

13-23 

Dlchloromethane* 

15-25 

25-36 

35-45 

Diethyl  Amine* 

27-33 

No  BT 

Diethyl  Ether 

1-10 

No  BT 

1 , 2-Dichloroethane 

15-25 

No  BT 

No  BT 

Dimethyl  Formamide* 

No  BT 

No  BT 

Dimethyl  Sulfoxide 

No  BT 

No  BT 

No  BT 

Ethyl  Acetate* 

60-70 

20-40 

No  BT 

Ethyl  Acrylate 

14-32 

34-45 

No  BT 

Freon  TF 

No  BT 

No  BT 

No  BT 

Hexane* 

No  BT 

No  BT 

No  BT 

Methanol* 

No  BT 

No  BT 

No  BT 

Methyl  Ethyl  Ketone 

28-35 

25-40 

No  BT 

Nitric  Acid  (cone.) 

No  BT 

No  BT 

No  BT 

Nitrobenzene* 

60-70 

170-180 

No  BT 

Sodium  Hydroxide  (50X)* 

No  BT 

No  BT 

No  BT 

Styrene 

60-70 

No  BT 

No  BT 

Sulfuric  Acid  (cone.)* 

No  BT 

No  BT 

No  BT 

Tetrachloroethane 

60-70 

No  BT 

No  BT 

Tetrachloroethylene* 

No  BT 

Tetrahydrofuran* 

27-39 

9-11 

No  BT 

Trichloroethylene 

10-15 

25-30 

108-143 

Toluene* 

69-75 

No  BT 

No  BT 

(a)  Breakthrough  times  determined  using  ASTM  F739-81.  Blanks  Indicate  the 
absence  of  data;  breakthrough  times  are  presented  as  ranges  due  to  the 
Imprecision  In  determining  actual  breakthrough  tlae;  breakthrough  tlae  Is 
heavily  dependent  of  the  analytical  sensitivity  of  the  detector  used. 

(b)  No  BT  denotes  no  breakthrough  detected  for  a  three  hour  period. 

*  ASTM  F1001  Chemicals. 
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CHAPTER  4 


SELECTION  AND  TESTING  OF  SUIT  COMPONENTS 


With  the  selection  of  Challenge™  5100,  the  Coast  Guard  was  able  to 
achieve  a  "one-suit  system"  for  encapsulating  chemical  response*  Choosing 
other  materials  with  similar  chemical  resistance  was  paramount  to  providing 
uniform  chemical  resistance  for  the  entire  garment.  To  this  end,  the  Coast 
Guard  adopted  a  Teflon^  FEP  visor  which  facilitated  suit  fabrication  while 
eliminating  lamination  difficulties  inherent  to  the  FEP/Surlyn  composite 
tested  earlier. 3  Additionally,  different  Teflon*  glove  materials  were 
chosen  and  evaluated  for  use  in  the  Coast  Guard  Chemical  Response  Suit. 
Unfortunately,  some  critical  parts  of  the  suit  were  not  available  in  TeflonR 
type  materials.  These  include  both  the  suit  closure  (a  neoprene-brass 
pressure  sealing  zipper)  and  exhaust  valves  (nylon  and  silicone  rubber). 
However,  Coast  Guard  Engineering  was  able  to  design  suit  features  which 
protect  these  components  from  chemical  exposure.  Suit  design  and  overall  suit 
testing  are  discussed  in  the  Chapter  5. 


Testing  Strategy 

The  selection  of  the  Challenge™  5100  and  Teflon*  materials  was  baaed 
on  limited  data  against  a  small  number  of  representative  chemicals.  In  order 
to  support  the  development  of  a  Challenge™  suit,  and  its  use  in  the  field, 
the  Coast  Guard  initiated  an  extensive  testing  program  that  would  document  the 
performance  of  the  overall  suit,  its  materials  and  components.19  This 
testing  program  encompasses  an  examination  of  all  primary  Buit  materials 
(garment,  visor,  and  glove),  critical  suit  seams,  and  suit  components  (closure 
and  exhaust  valves).  The  final  goals  of  this  test  program  are: 

(1)  to  integrate  test  data  for  assessing  overall  suit  performance,  and 

(2)  to  establish  suit  use  recommendations  against  priority  chemicals. 

Material  performance  was  further  characterized  in  terms  of  chemical 
resistance  to  a  larger  set  of  chemicals  under  various  conditions,  and  in  terms 
of  additional  physical  property  or  functional  testing.  In  general,  each 
material  and  component  should  be  tested  in  the  same  fashion  and  against  the 
same  chemicals.  Practically,  this  is  difficult  due  to  the  enormous  size  of 
the  test  matrix.  Therefore,  the  Coast  Guard  adopted  the  philosophy  of  first 
testing  the  garment  material  against  s  large  set  of  priority  chemicals  and 
then  testing  other  primary  materials  and  seams  against  a  smaller  subset  of  the 
priority  chemicals.  In  this  manner,  material  performance  can  be  compared  and 
judgements  can  be  made  on  how  to  extend  the  testing  of  suit  materials  to  more 
chemicals.  Table  17  provides  this  matrix  of  suit  materials/  components,  types 
of  testing,  and  chemical  batteries  covered  in  this  report.  Eventually 
predictive  models  will  be  necessary  to  overcome  large  testing  demands  and  the 
problems  of  making  suit  use  recommendations  for  mixture  exposure. 
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TABLE  17 


SUIT  MATERIAL / COMPONENT  TEST  MATRIX 


Material/Component 

Type  of  Test 

Test  Chemical/  or  Properties 

Garment  Material 

Permeation8 

115  Priority  Liquids 

25  Priority  Gases* 

Variable  effects  on  Selected 
Chemicals  (temp. ,  contact  time 
pressure,  mixtures)** 

Strength 

Tensile,  Tear,  Bursting 

Resistance 

Abrasion*,  Cut*,  Punctui s* 

Other  Phys.  Prop. 

Stiffness,  Flammability 

Low  Temp.  Performance 

Creased  Garment  Mat'l 

Permeation 

ASTM  F1001  Chemicals 

Visor  Material 

Permeation 

ASTM  F1001  Chemicals 

plus  chemicals  permeating 
garment  material 

Strength 

Tear,  Stiffness,  Bursting* 

Resistance 

Abrasion/ Clarity 

Other  Phys.  Prop. 

Light  Transmission, 

Flammability* 

Low  Temp.  Performance* 

Creased  Visor  Mat'l 

Permeation 

ASTM  F1001  Chemicals 

Inner  Glove  Material 

Permeation 

ASTM  F1001  Chemicals 

Strength 

Tear,  Bursting* 

Resistance 

Abrasion 

Other  Phys.  Prop. 

Stiffness,  Flammability 

Low  Temp.  Performance 

Outer  Glove  Material 

Degradation^ 

ASTM  F1001  Chemicals 

Critical  Suit  Seams 

Penetration0 

Water,  MER,  HC1,  Hexane,  Toluene 

Permeation 

ASTM  F1001  Chemicals 

Strength 

Tensile,  Dead  Load 

Suit  Closure  (Zipper) 

Penetration 

Water,  MER,  HC1,  Hexane,  Toluene 

Degzadation 

ASTM  F1001  Chemicals* 

Strength 

Tensile,  Bursting* 

*  Test  will  performed  In  future  study 

**  Tests  will  conducted  In  study  beginning  August  1987 

(a)  Permeation  Resistance  measured  using  A3TM  F739  over  three  hour  period 

(b)  Degradation  Resistance  measured  using  draft  ASTM  P23.30.03  method 

(c)  Penetration  Resistance  measured  using  ASTM  F903 
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Garment  Material  Evaluation 


General  Chemical  Resistance  Testing.  The  garment  material  comprises  more 
than  75%  of  the  total  exposed  surface  area  for  the  Coast  Guard  Chemical 
Response  Stilt.  The  Coast  Guard  Research  and  Development  Center  and  its 
contractor,  Texas  Research  Institute  (Contract  No.  DT0G39-86-A-80331) ,  tested 
the  Challenged  composite  against  111  priority  liquid  CHRIS  chemical*  using 
ASTM  F739  for  measuring  permeation  resistance  (6  priority  chemicals  mere  not 
tested  due  to  their  availability  or  destructiveness  on  the  test  apparatus; 
data  for  Methyl  Isocyanate  was  provided  by  NIOSH^-®) .  The  chemicals  tested 
mere  the  same  chemicals  described  in  Chapter  2  with  their  selection  based  on 
encapsulation  requirement,  spill  frequency,  and  toxicity.  The  contractor 
established  a  unique  method  involving  a  continuous  photoionisation  detector  to 
measure  material  permeation  parameters  and  minimum  detection  limits  for  each 
of  the  chemicals.  Initially,  each  test  against  a  respective  chemical  wae.  run 
using  three  permeation  cells  operated  in  parallel,  such  that  the  output  from 
each  permeation  cell  went  to  the  detector  simultaneously.  If  any  permeation 
breakthrough  was  detected,  the  tests  were  repeated  with  three  individual  test 
cells  run  singly.  This  arrangement  was  devised  to  minimise  the  tls!e  in 
conducting  permeation  tests  with  the  expectation  that  few  chemicals  would 
permeate  Challenge™  5100.  Their  apparatus  and  methods  are  described  in 
Appendix  B. 

In  general,  most  tests  were  conducted  for  a  minimum  of  three  hours. 
However,  several  tests  were  extended  beyond  the  three  hour  test  period  when 
permeation  of  the  material  was  expected  for  a  particular  chemical*.  This 
testing  identified  ten  chemicals  that  permeate  the  garment  material  within  a 
three  hour  period;  of  these,  three  chemicals  exhibit  breakthrough  in  one  hour 
(see  Table  18).  Data  for  all  chemicals  tested  are  listed  in  Table  19.  This 
data  Include  the  breakthrough  time  and  steady  state  permeation  rate,  if  any, 
along  with  the  specific  minimum  detection  limit  (MDL),  detector  used,  and 
source  of  the  test  data.  Complete  test  data  and  output  is  provided  in 
Appendix  C.  The  material  is  also  being  tested  against  priority  chemical  gases 
listed  in  Table  20,  and  eventually  will  be  evaluated  against  the  other  CHRIS 
chemicals  requiring  encapsulation  or  having  high  toxicity. 

Investigation  of  Chemical  Resistance  Variables.  Chemical  resistance 
testing  of  the  garment  material  also  involves  investigation  of  parameters 
expected  to  affect  material  performance.  These  parameters  include  contact 
time.  Internal  suit  pressure,  temperature,  and  chemical  mixture  exposure. 

This  testing  takes  advantage  of  earlier  work  performed  by  the  Coast  Guard  R&D 
Center  on  Viton/chlorobutyl  laminate  and  chlorinated  polyethylene  reported  in 
Chapter  2.  Dichlorome thane  permeation  of  Challenge™  5100  at  various 

temperatures  is  shown  in  Figure  5  and  demonstrates  the  expected  relationship 
between  breakthrough  time  and  temperature — a  decrease  in  breakthrough  time  at 
elevated  temperatures.  Although  a  theoretical,  predictive  model  for  the 
permeation  behavior  of  Challenge  products  has  not  been  developed,  an  apparent 
inverse,  linear  relationship  between  temperature  and  log( breakthrough)  for  the 
limited  data  is  observed.  Additional  permeation  testing  at  elevated 
temperatures  is  planned,  particularly  for  those  chemicals  which  may  permeate 
at  high  temperatures  but  not  at  room  temperatures.  Splash  testing  with 
dlchloromethane  using  the  same  methods  developed  by  the  R&D  Center  yielded 
essentially  the  same  breakthrough  time  as  obtained  when  liquid  remains  in 
constant  contact  with  the  surface  of  Challenge™  5100.  This  anamolous 
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TABLE  18 


CHEMICALS  WHICH  PERMEATE  CHALLENGE™  5100* 


A.  Chemicals  which  permeate  within 


Chemical  CHRIS 

Name  Code 

Carbon  Disulfide  CBB 

Acrolein  ARL 

Methyl  Isocyanate  - 

Acrylonitrile  ACN 

Di chi or ome thane  DCM 


B.  Chemicals  which  permeate  between 


Vinyl  Acetate  VAM 
Allyl  Chloride  ALC 
Tetrachloroethylene  TTE 
Propylene  Oxide  POX 
Trichloroethylene  TCL 


one  hour 

Breakthrough  Permeation  Rate 

Time  (min)  (ug/cm*hr) 


18 

3.65 

38 

2.82 

28 

NDb 

45 

5.12 

47 

1.37 

one  and  three  hours 


74 

3.30 

102 

0.67 

108 

ND 

137 

1.43 

143 

2.04 

(a)  Information  summarized  from  Table  19 

(b)  Not  determined 


Table  19 

Parmaation  Tasting  Results  for  Challenge  5100  (Teflon-Coated  Nomex) 

All  Tests  Conducted  at  23 0  —  2S°C 


Chair  cal 

CHRIS1 

jj 

Perm* 

Det  4| 

MDL* 

5:110:  ll-a  x' 

Code 

BT  : 

:  Rate 

Met'd 

(ppm)  | 

Source 

Acetaldehyde 

AAD 

>3  hr 

PID 

ND 

TRI 

Acetic  Add 

AAC  :: 

>4  hr 

FID  S 

35.46 

:  R&DC 

Acetic  Anhydride 

ACA 

>3  hr 

PID 

0.57 

TRI 

Acetone 

ACI 

>3.5  hr 

FID 

1.16 

R&DC 

Acetone  Cyanohydrin 

ACY 

N/A 

PID 

2.74 

TRI 

Acetonitrile 

atn  : 

mm  >4.5  hr 

FID 

1  ND  .  Of 

R&DC 

Acetophenone 

ACP 

>92  hr 

FID 

ND 

R&DC 

Acetyl  Chloride  "• 

ACE 

>3.1  hr 

PID 

35.46 

TR!  ^ 

Acroltln 

Acrylic  Acid 

ACR 

>3  hr 

PID 

0.86  -t; 

TRI 

Acrylonitrile 

lACNllli 

IM 

wmi 

IBrw  v 

Ad  ipo  nit  rile 

ADN 

hr ; 

PID 

TRI 

Allyl  Alcohol 

ALA 

. >14  hr 

PID . 

TRI 

Allyl  Chloride 

alc  i  fflffimm 

wmmmm 

■riam 

Aniline 

ANL 

>3.3  hr 

PID 

0.46 

TRI 

Benzene 

BNZ 

x  >3.2  hr  ■ 

;:PID  . 

1-0.05  ,  ; 

TRI 

Benzyl  Chloride 

BCL 

>3.2  hr 

PID 

0.11 

TRI 

Bromine 

8RX 

>3.3  hr 

PID 

0.53 

TRI 

n-Butyl  Acetate 

BCN 

>3  hr 

PID 

0.25 

TRI 

n-Butyl  Acrylate 

BTC 

>3  hr 

PID  X 

II  0.22 

TRI 

n-Butylamine 

BAM 

>3  hr 

PID 

0.32 

TRI 

n-Butyl  Alcohol 

BAN 

>15.6  hr 

PID 

0.32 

TRI 

Butyraldehyde 

BTR 

>7.5  hr 

PID 

0.29 

TRI 

Carbon  Tetrachloride 

CBT 

>3.0  hr 

PID 

0.29 

TRI 

Chlordane  (85%) 

CDN 

>3.4  hr 

PID 

0.26 

TRI 

Chlorobenzene 

CRB 

>3  hr 

PID 

0.20 

TRI 

Chloroform 

CRF 

>3.6  hr 

PID 

0.19 

TRI 

Chloropicrin 

CPL 

>3.1  hr 

PID 

1.80 

TRI 

Chlorosulfonic  Acid 

CSA 

>3.0  hr 

lion  Chr  0.50 

:-  -  l?NTRI 

Creosote 

CCT 

>18.1  hr 

PID 

0.32 

TRI 

m-Cresol 

CRL 

>4  hr 

PID 

0.03 

TRI 

Crotonaldfehyde 

CTA 

>3.1  hr 

PID 

0.62 

TRI 

Cumene  Hydroperoxide  CMH 

>3.5  hr 

■  *  ■ 

PID 

1.20 

TRI 

Cyclohexane 

CHX 

>3.4  hr 

PID 

0.25 

TRI 

1 ,2-Dibromoethane 

EDB 

>3.4  hr 

PID 

0.10 

TRI 

1 ,2-Dichloroethane 

EDO 

>5.7  hr 

PID 

0.09 

TRI 

1 ,2-Dichloroethyl  Ether 

DEE 

. >3  hr 

PID 

TRI 

Oichloromethane 

DCM 

46.8  min 

1.37 

PID  ' 

0.27 

v.'tm 

37  min 

ECD 

0.03 

R&DC 

1 ,2-Dichloropropane 

DPP 

>3.1  hr 

PID 

0.31 

TRI 

1 ,3-Oichloropropene 

DPR 

>3  hr 

PID 

0.17 

TRI 

Diethanolamine 

DEA 

>3  hr 

PID 

ND 

TRI 

Diethylamine 

DEN 

>4.5  hr 

FID 

ND 

R&DC 

Notes: 

1.  The  CHRIS  Code  oomw  from  the  Coast  Guaid  CHRIS  list. 

2.  BT  — Breakthrough  Time  (>XHr«tfcne  test  run;  nMin-BT  In  mfri  lor  those  compounds  that  did  break  though.) 

3.  The  permeation  rale  unite  are  mfcrograma/fcquare  oenlmelar/hour. 

4.  DET  METD  —  Detector  ueed  for  determination  of  BT. 

5.  MDL  —  Minimum  Detecion  Limit  of  the  detector. 

6  SRC  —  Source  of  Data:  TRI  -  Texas  Research  Institute;  RADC  •  Coast  Guard  restits. 
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Tabic  19 


Permeation  Testing  Results  for  Challenge  5100  (continued) 


Chemical 

CHRIS1 

Perm3 

Oet%i 

MDl* 

e 

Code 

BT2 

TUte'^4 

MeVd 

Source 

Dimethyl  Sulfate 

DSF 

N/A 

PID 

1.52 

TRI 

Disopropylamine 

■D\Ar:mfi 

;  r  >1 1 .2  hr 

P1D 

0.39 

tri  ; 

Dimethylformamide 

1,4-Dk>xane 

DMF 

>3.2  hr 

FID 

ND 

R&DC _ 

DOX 

>3  hr 

PID  > 

v  0.38 

TRI 

Di-n-Propylamine 

DNA 

>3.4  hr 

PID 

0.22 

TRI 

Epichlorohydrin 

EPC 

>3  hr 

PID 

0.75 

TRI 

Ethion  4 

ETO 

>4.8  hr 

PID 

0.03 

TRI 

Ethyl  Acetate 

ETA 

>43  hr 

FID 

..  0.49  ; 

R&DC 

Ethyl  Acrylate 

EAC 

>17  hr 

PID 

1.72 

TRI 

Ethyl  Alcohol 

>3  hr 

PID 

2.86 

TRI 

Ethylamine  (70%) 

EAM 

>3  hr 

PID 

0.74 

TRI 

Ethyl  Benzene  ; 

ETB 

>3  hr  : 

PID 

0.14  m 

TRI 

Ethylenediamine 

EDA 

>3.2  hr 

PID 

2.78 

TRI 

Ethlyene  Glycol 

EGL 

>16.8  hr 

..  V 

PID 

I  2.63 

'  TRI  : 

Ethyl  Ether 

EET 

>3  hr 

PID 

013 

TRI 

Formaldehyde  (37%) 

FMS 

>3  hr 

PID 

ND 

TRI 

Furfural 

FFA 

>1  hr 

PID 

0.08 

TRI 

Gasoline 

GAT 

>14.9  hr 

PID 

:,£1.65 .. 

TRI 

Glutaraldehyde  (sol’n) 

GTA 

N/A 

PID 

0.43 

TRI 

Hexane 

HXA 

>5  hr 

PID 

0.25 

TRI 

Hydrazine  Hydrate 

HDZ 

N/A 

PID 

0.90 

TRI 

Isopropyl  Alcohol 

IPA  W';3 

PID 

1.16 

TRI 

Isopropylamine 

IPP 

>3  hr 

PID 

1.57 

TRI 

Malathion  (50%) 

:  MLT 

>3.1  hr 

PID 

1.03 

TRI 

Methyl  Acrylate 

MAM 

>3  hr 

PID 

0.12 

TRI 

Methyl  Alcohol 

MAL 

>14.2  hr 

PID 

'■  "  4.07- 

.  TRI 

Methyl  Ethyl  Ketone 

MEK 

>3  hr 

PID 

0.65 

TRI 

Methyl  Isobutyl  Ketone 

MIK 

>3  hr 

PID 

3.98 

TRI 

Methyl  Methacrylate 

MMM 

>3.1  hr 

PID 

0.19 

TRI 

Methyl  P^rathion 

MPT 

N/A 

PID 

0.15 

^  m 

Naled 

NLD 

>3.4  hr 

PID 

N/A 

TRI 

Naphthalene 

MLT 

>13.2  hr 

PID 

ND 

TRI 

Nitric  Acid 

NAC 

N/A 

Ion  Chr  0.20 

TRI 

Nitrobenzene 

NTB 

>3  hr 

PID 

0.08 

TRI 

2-Nitropropane 

NPP 

>3  hr 

PID 

0.59 

TRI 

Oleum 

OLM 

>3.0  hr 

Ion  Chr  0.20 

•  TRI  ■ 

Parathion 

PTO 

>3.0  hr 

PID 

0.09 

TRI 

Petroleum  Ether 

:  :»3.4  hr 

PID  :;:v- 

4  55 

TRI 

Phenol 

PHN 

>3  hr 

PID 

0.03 

TRI 

Phosphoric  Acid 

PAC 

N/A 

•  k>n  Chr  0.50 

TRI 

Phosphorous  Oxychloride  PPO 

>3  hr 

Ion  Chr  0.50 

TRI 

Phosphorous  Trichloride  PPT 

>3  hr 

Ion  Chr  0.50 

TRI 

Propionic  Acid 

PNA 

>3  hr 

PID 

0.31 

TRI 

n-Propyl  Alcohol 

PAL 

■  5  >3  hr 

PID 

0.76 

TRI 

n-Propylamine 
Propylene Oxide  33 

PRA 

POX 

.  >102hr 

111117  Win 

HHf 

PID 

PID 

074 

TRI 

TRI 

I  Silicon  Tetrachloride 

STC 

>3.0  hr 

ion  Chr  0.50 

TRI 

|  Sodium  Hydrosulfide 

SHR 

N/A 

AA 

TRI 

Notts: 

1.  Ths  CHRIS  Cods  oomss  from  tia  Coast  Guard  CHRIS  list 

2.  BT  —  Brsakttvough  Time  (>XHr  -  #mo  Iasi  run;  nMin  ■  BT  in  min  lor  two#  compounds  that  did  break  trough.) 

3.  Ths  ptrmsalion  rats  units  m  n^crograms/squars  osnttmslBfrttour. 

4.  DET  MET'D  —  Ostsctor  ussd  lor  dstsrminalon  ol  BT. 

5.  MOL  —  Minimum  Dolaetion  Limit  of  Ihs  dtlactor. 

6.  SRC— Source  ol  Data:  TRI  -  Taxas  Rosssr*!  insitula;  R4DC  •  Coast  Guard  results. 
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Table  19 

?ernrieftdon  Testing  Results  for  Chsllenge  5100  (continued) 


Chemise! 


Sodium  Hydroxide 
(50%  aqueous) 
Sodium  Hydroxide 
(50%  aqueous) 
Styrene 

Sulfur  Monochtoride 


CHRIS1 

Code 


CSS 


Vinylidene  Chloride 
Xylenes 
Xylenoi 


_  Perm 
BT*  Rate 


>71  hr 

>3.0  hr 

>4  hr 
N/A 


MDL 


[nm 


Oet 

Met'd 


SE 

ton  Chr 


tonChr  0.50 


R&DC 


Sulfuric  Acid  (cone.) 

SFA 

>72  hr 

Sulfate 

ND 

TRI 

1 ,1 ,2,2,-Tetrachloro- : 

TEO 

*152  hr 

PID 

0.23 

v  TRI 

ethane 

Tetrachtoroethylene 

^TTE 

i08  min  ' 

' ' :  ECD 

ND 

R&DC 

Tetrahydrofuran 

THF 

>5.5  hr 

FID 

ND 

R&DC 

1 ,1 ,1  -Trichtoroethane 

■  TCE  :  :■ 

>3  hr 

PID  ■■■■$%% 

0.60 

TRI 

\  *  ^  $ ;  \  iH 

Toluene 

TOL .  . 

>3  hr 

PID 

0.06 

TRI 

>18.5  hr 

FID 

0.69 

TRI 

o-Toluidine 

TLI 

\  >3.3 hr 

PID 

0.43 

R&DC 

Toluene  2,4* 

TDI 

>3.3  hr 

PID 

0.69 

TRI 

Diisocyanate 

Turpentine 

TPT 

>3.6  hr 

PID 

0.03 

TRI 

hr 

>3.3  hr 


PID 

0.49 

PID 

0.13 

TRI 

PID 

ND 

TRI 

Notts: 

1.  Tba  CHRIS  Cods  oomaa  from  tht  Coast  Guard  CHRIS  list. 

2.  BT  —  BrtaKIhnsugh  Tima  (>XHr  -  «ma  list  run;  nMir  ■  BT  In  min  lor  thoaa  compounds  that  dd  break  tfvough.) 

3.  Tht  parmaatton  «ta  unite  ;rograma/aquara  otnOrrwltr^our. 

4.  DET  MR""  - 1  ;  ui-te*  ir  iatarmination  of  BT. 

5.  MDL  —  u.  i.'  irtjm  Date  .. .  i  limit  of  tht  datactor. 

6.  SRC — Souroa  of  Date:  TRI  -  Texas  Rataarch  Imtitula;  RSDC  -  Coast  Guard  >aaUts. 
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TABLE  20 


LIST  OF  PRIORITY  GASEOUS  CHEklCALS 


CHEMICAL 

CHRIS 

ENCAPSULATION 

PIRS  # 

hazard 

NFPA 

PRIORITY* 

NAME 

CODE 

NEED? 

SPILLS 

INDEX 

INDEX 

CLASS 

Ammonia 

AMA 

Yes 

85 

2 

3 

IA 

Bromine  Pentafluoride 

BPF 

Yes 

0 

— 

4 

IIA 

1,3-Butadiene 

BD1 

No 

0 

1 

2 

IIA 

Butane 

BUT 

No 

) 

3 

1 

IVC 

Chlorine 

CLX 

Yes 

35 

2 

3 

IA 

Chlorine  Trifluoride 

CTF 

Yes 

0 

— 

~ 

IIC 

Cyanogen 

CYG 

Yes 

0 

— 

A 

IIA 

Dimathylamlne 

DMA 

No 

0 

2 

3 

IIA 

Ethylene  Oxide 

BOX 

Yes 

0 

1 

2 

IIA 

Fluorine 

FXX 

Yes 

0 

— 

A 

IIA 

Hydrogen  Bromide 

HSR 

Yes 

0 

— 

3 

IIC 

Hydrogen  Chloride 

HDC 

Yes 

0 

2 

3 

IIA 

Hydrogen  Sulfide 

HDS 

Yes 

0 

6 

3 

I  IB 

Methyl  Amine 

MTA 

Yea 

0 

— 

3 

IIB 

Methyl  Bromide 

MTB 

Yes 

0 

2S 

3 

IIA 

Methyl  Chloride 

MTC 

No 

15 

2 

2 

IA 

Nitric  Oxide 

NTX 

Yes 

0 

6 

— 

IIC 

Nltrosyl  Chloride 

NIC 

Yes 

0 

— 

— 

IIC 

Phosgene 

PHG 

Yes 

0 

— 

A 

IIA 

Sulfur  Dioxide 

SFD 

Yes 

0 

2 

2 

IIA 

Trims thylamlne 

TMA 

Yes 

0 

— 

2 

IIC 

Vinyl  Chloride 

VCM 

Yes 

0 

1 

2 

IIA 

(a)  Need  for  encapsulating  protection  determined  in  reference  (2!  . 

(b)  Number  of  spills  reported  in  Coast  Guard  Pollution  Incident  Response  System 
(1973-1983). 

(c)  Hazard  Index  is  based  on  Chemical  Toxicity  Ratings  reported  in  reference  (5). 
1  is  most  toxic  (carcinogen);  6  is  least  toxic;  S  -  skin  absorption  hazard. 

(d)  NFPA  Health  Hazard  Rating  (from  reference  6) 

(e)  See  Appendix  A  for  chemical  classification  information 
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Mtthyhne  Chloridto  Agmkmt  Chalhng m  5100 


Temperature  Effect  on  Permeation  Breakthrough  Time 
of  Challenge (TM)  5100  by  Dlchloromethane 

Figure  5 
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result  Is  not  fully  understood  end  nay  be  e  manifestation  of  the  test 
procedure.  Mixture  testing  will  slso  be  conducted  to  determine  if  synergistic 
permeation  occurs  es  observed  for  acetone /bexene  against  Vlton*/chlorobu.:yl 
laminate* 

Physical  Property  Testing.  An  original  concern  that  the  Teflon  laminate 
may  ’ microfracture ’  irith  use*!  was  investigated  by  a  battery  of  physical 
property  and  chemical  resistance  testing.  Aa  a  practice,  most  permeation 
testing  Is  conducted  with  pristine  material  samples.  Chemical  Fabrics 
Corporation  devised  a  standard  means  for  creasing  samples  aa  a  preconditioning 
technique  to  determine  if  the  chemical  resistance  of  the  material  changes  with 
physical  abuse  (described  in  Appendix  D).  This  test  has  been  applied  against 
the  thlrtaen  organic  chemicals  in  the  ASTM  F1001  list  of  standard  chemicals. 
Results  for  this  testing  are  given  in  Table  21  comparing  both  'uncrossed*  and 
'creased'  material  chemical  resistance.  These  teats  ahow  only  small  changes 
in  the  permeation  breakthrough  tines  for  both  carbon  disulfide  and 
dlchloromethane  which  permeate  Challenge™  5100,  and  no  'new'  chemicals 
which  break  through  the  material  as  the  result  of  creasing.  Test  data  and 
output  are  included  in  Appendix  S.  Other  phyrlcal  property  tests  are  being 
performed  in  separate  studies  to  determine  how  well  Challenge™  5100  retains 
its  characteristics  following  temperature  changes  and  exposure  to  flame  end 
abrasive  surfaces. 


Visor  Material  Optimisation  and  Evaluation. 

Problems  with_the  Original  Teflon  Laminate.  Originally,  the  Coast  Guard 
selected  a  Teflon*  laminate  (1  mil  ittf  20  mil  Surlyn)  for  a  visor  material 
in  its  chemical  protective  auita.3  This  material  possessed  excellent 
chemical  resistance  but  was  difficult  to  laminate  and  did  not  stay  together 
well  after  use.  The  Coast  Guard  therefore  decided  to  examine  alternative 
visor  materials  and  select  a  material  without  sacrificing  the  chemical 
resistance  of  the  Teflon*  laminate.  A  requirement  of  using  a  single  film 
(non-laminate)  was  tentatively  set  to  avoid  lamination  problems  encountered  in 
the  earlier  material.  Any  delamination  of  a  visor  was  considered  unacceptable 
since  the  area  between  film  could  allow  entrapment  of  moisture  which  would 
then  cause  significant  loss  of  visor  clarity  through  condensation  and  fogging. 

Primary  Visor  Material  Performance  Variables.  Critical  performance 
requirements  lor  visor  materials  in  the  Chemical  Response  Suit  included: 

(1)  high  visible  light  transmittance  and  visual  clarity, 

(2)  chemical  permeation  resistance,  and 

(3)  physical  integrity  and  damage  tolerance. 

For  screening  purposes,  light  transmittance  from  wavelengths  of  390  to  876  nm 
was  measured  with  e  visible  light  spectrophotometer  using  ASTM  E424,  'Test 
Methods  for  Solar  Energy  Transmittance  and  Reflectance  of  Sheet  Materials." 
Chemical  permeation  resistance  was  performed  with  selected  aggressive 
chemicals  (carbon  disulfide  and  dlchloromethane)  from  the  ASTM  F1001  battery 
(Figure  6).  Physical  integrity  and  damage  tolerance  were  evaluated  in  terms 
of  tear  strength  (FED  STD  191A-5136  -  trapesoid  method)  and  stiffness  (ASTM 
D1388  -  cantilever  method).  Stiffness  was  considered  the  more  critical  of  the 
two  physical  properties  since  it  is  related  to  the  ease  of  film  creasing  which 
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h  Time  ( 


Permeation  Through  FBP 
(Faceplate  Material) 


The  Effect  of  Thickness  on  Visor  Materiel  Peraeation 
Breakthrough  Tine  for  Carbon  Disulfide  and  Dichloronethane 

Figure  5 
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dramatically  reduces  visual  clarity. 

Optimisation  of  Visor  Thickness.  Of  the  commercially  available  Teflon^ 
films ,  f luorinated  ethylene-propylene  (FEP)  posses.  ,t  the  highest  visible 
light  transmittance  per  unit  thickness  and  was  thus  selected  as  the  visor 
material.  The  above  screening  tests  were  employed  to  determine  the  optimum 
visor  film  thickness.  Data  on  commercially  available  5,  10,  14,  and  20-mil 
FEP  film  are  presented  in  Table  22.  The  data  reveal  that  as  film  thickness 
increases,  the  chemical  permeation  ani  physical  properties  Improve  at  the 
expense  of  light  transmittance  (Figure  7).  Ten-mil  FEP  was  selected  since  It 
provides  adequate  clarity  and  resistance  to  creasing  while  offering  permeation 
resistance  and  tear  strength  consistent  with  the  garment  material  (Table  15). 
Additional  physical  properties  of  the  FEP  visor  material  are  offered  in  Table 
23. 


Chemical  Resistance  Testing.  Permeation  resistance  of  the  10  mil  FEP 
Visor  material  was  measured  against  the  chemicals  in  the  ASTM  F1001  battery  as 
well  as  other  specific  chemicals  which  have  permeated  Challenge™  5100.  As 
explained  previously,  the  strategy  of  this  testing  was  to  determine  the 
chemical  resistance  of  the  visor  material  relative  to  the  garment  material 
(Challenge™  5100).  If  the  chemical  resistance  was  the  same  or  better  than 
the  garment  material,  the  Coast  Guard  could  assume  that  the  visor  provides  as 
least  equivalent  protection  as  the  garment  and  forego  the  extensive  testing 
done  on  the  garment  material.  If  the  latter  waB  not  the  case,  then  further 
testing  would  be  required  to  determine  where  differences  in  chemical 
resistance  occured  by  essentially  testing  the  same  chemicals.  Fortunately,  In 
each  case  the  chemical  resistance  of  the  visor  is  better  than  the  garment 
material  as  seen  in  Table  24.  Table  25  shows  the  effects  of  creasing  on  the 
material's  chemical  resistance  for  the  ASTM  F1001  chemicals.  Only  a  slight 
reduction  in  permeation  resistance  was  noted  with  no  'new'  chemicals 
permeating  the  creased  visor  material.  Complete  permeation  data  and  output 
for  visor  material  testing  are  presented  in  Appendix  F. 


Glove  Material  Selection  and  Evaluation. 


Original  Material  Selection.  The  first  Coast  Guard  Chemical  Response 
Suits  were  designed  with  Teflon  (TFE)  inner  gloves  and  outer  gloves  of  either 
butyl  rubber  or  Viton.  The  inner  glove  consisted  of  two  simple  hand 
silhouettes  with  a  peripheral  heat-sealed  seam.  The  outer  elastomer  glove 
provided  the  shape  to  the  composite  glove,  which  dramatically  improved 
dexterity,  though  the  overall  glove  form  was  relatively  less  comfortable  than 
typical  elastomeric  gloves.  A  testing  scheme  similar  to  that  used  for  the 
vieor  material  was  employed  to  evaluate  the  selected  inner  glove  material  (4 
mil  Teflon-TFE  film).  This  included  testing  the  chemical  permeation 
resistance  of  the  glove  material  against  the  13  organic  chemicals  in  the  ASTM 
battery  to  determine  performance  relative  to  the  garment  material.  Many  of 
the  same  physical  property  tests  used  to  evaluate  the  garment  and  visor 
materials  were  also  performed  on  the  TFE  film  (Table  23). 

Material  Testing  Results.  Physical  integrity  in  terms  of  tear  strength, 
abrasion  resistance,  and  stiffness  were  generally  poorer  than  the  visor 
garment  material.  Lower  physical  properties  of  the  glove  material  were 
believed  to  be  acceptable  due  to  the  compromise  between  offering  user 


TABLE  22 


PHYSICAL  PROPERTIES  OF  PEP  FILM  VISOR  CANDIDATES 


Property 

(Units) 

Test 

Method 

5  Mil 

10  Mil 

14  Mil 

20  Mil 

Tear  Strength11 

Trapezoid  Method 
(lbs) 

FED*  STD. 
191A-5136 

8.9 

21.5 

28.2 

20.2 

Flexural  Rigidltya 
Cantilever  Method 
(ng-cm  x  10“3) 

ASTM  D1388 

0.149 

1.07 

2.85 

7.62 

Light  Transmittance^ 

(Z  Visible) 

ASTM  E424 

95.5 

94.8 

94.0 

92.6 

Permeation  Breakthrough 

ASTM  F739 

see  Figure  6 

Time  (minutes) 


(a)  Average  of  machine-direction  and  transverse-direction  values 

(b)  Average  light  transmittance  from  390  to  876  nm;  Perkin  Elmer  Lambda  4 
Spectrophotometer 


CHjCI  Breakthrough  Time  (min.) 


Visor  Material  Thickness  Optimization 


Light  Tr»n*mis*ion 
m  m  CHjC^PermMtlon 


Figure  7 
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Light  Transmission  (%  Visible) 


TABLE  23 


PHYSICAL  PROPERTIES  OF  VISOR  AND  GLOVE  MATERIALS 


Property  (Units) 

Test  Method 

Visor 

Glove 

Composition 

Fluorinated 

Ethylene- 

Propylene 

Polytetrafluoro- 

ethylene 

Thickness  (mil) 

ASTM  D374 

10 

4 

Tear  Strength  (lbs)a 
Trapezoid 

FED.  STD. 
191A.5136 

21.5 

1.9 

Abrasion  Resistance^ 
Taber  (gms  lost) 

ASTM  D3389 

0.02 

0.05 

Flexural  Rigidity 
Cantilever  (mg-cm) 

ASTM  D1388 

1.07  x  10* 

8.65  x  102 

Low  Temperature 
Bending  (°C) 

ASTM  D2136 

Pass  at  -40°C 

Pass  at  -40°C 

Flame  Resistance 
Vertical 

Char  Length  (in) 
After-Flame  (sec) 
After-Glow  (sec) 

FED.  STD. 
191A,5903 

1.4 

0 

0 

1.5 

0 

0 

(a)  Average  of  machine-direction  and  transverse-direction  valves 

(b)  H-18  wheel,  600  cycles,  250  gram  weight 


50 


COMPARISON  OF  PERMEATION  BREAKTHROUGH  TIMES  FOR 
GARMENT  AND  VISOR  MATERIALS  AGAINST  SELECTED  CHEMICALS 


g 


1 


4-1  *4 

.  s 

a  a 

A  w 


■a 


§■ 


■a* 

4J  w 

M 

§  s 

U  *H 
A  H 


r-  ©  C> 

o  m  » 


o  ts 
m  h 


NHNm^O 


HOO 

cn  cm  «$■  m 


OOO  OO  HHOOHO  OHOOO 


ttt 


t 


A 

■ 

en 

rH 

I 

n 


<<  a! 
as  S 


3§3§ 


Sg 


*o 

0) 


•s 


•a 

a 


a  a  b 

pnm«tt^ioc^^cQ(o«05(ocQ  a  o  a  a  a 

o  o  oooc  OO  OO  oooooooco 
&xxxaser*xxxxxxxxxx£xx 


VP  ©  On 
HtOOM 


rsffMfloo'iriNto 
OHf4^sfNOClO 


i-foooooooo3o«^od@dddd 


OS  9s  \ DH 
O  O  O  CM 


a 

V) 

a 


a 

o 


<3 


Vi 

JS 

CM 

a 

u 

I1 


a 

A 


■«) 

4J  s-» 

A! 

a  v 

a  a 

Vi  *H 
A  H 


«<■  rH  t*«  l»-. 

•  •  o  •  • 

*1*  T  ?  *?  JL 

^  a  ©•.  a  so  © 

<!  <  *  •  •  •  ♦  -*< 

SS2HOONH2S5 


rH 

I 


CM  «*■» 

I  I 

•  Q  •  a!  **• 


_  A 

A  A 

HHstvP-HCMUlHH 
A  A  «$■  r-  I  cm  m  B  CO 

^  ^  I  I  n  |  | 

O  O  CO 

*  x  m 


o 

H  H  H  H  ^ 

A  A  A  A  I 

fM  CO 


A 

m  im 
H  H  H  n 
A  ^  O  H 


©  co  r*  o  oc  ooocnoo*»Osr 
inHH^azssKXXHHZHXN 


m 
‘  a 

TJ 

tc  O 

O  O 


a 

a 


d 


S53933SSSS 


a 

a  -a 

•a  a  «r) 

«  -h  a  a 


K  W 
2£ 


a 

B 

a 

i— i 

a  tn 
•a  js 


a 

B 

3  * 
Si 


Vi  4-i 
4-»  B  -rl 

a  <h  a  a 

g  sai 

4->  *J  O  =• 

a  a  vi 


>  a  a  <h  o  4J 

a  n  o  a 

w 

4J 

H  f  |V  V 

n  a  o  vi  o 

V 

Q 

so  5  a  H  q 

>  MH  >«< 

A  Ik.  H 

rH 

B  Brl’O  h 

o 

At  mA 

a  a  js  >>  o 

O  < 

-  -  -  -  HV  o  a  g  Jb  N 

oSqSwe 


i 

4J 

a 


ac  z 


►.  a 

A  Vl 
O  4J 

u  a 

A  H 


a  a  a  f-t 
vi  a  a  ►> 

«  <H  i-l  B 
a  vi  o  *4 
H  H  H  > 


51 


(a)  Minimum  detection  limit  of  peraeation  system  for  particular  chemical 

(b)  No  peraeation  breakthrough  detected  in  3  hours 

(c)  Not  deteralned 


COMPARISON  OF  PERMEATION  RESISTANCE 
FOR  UNCREASED  AND  CREASED  VISOR  MATERIAL8  SAMPLES 
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dexterity  and  structural  integrity*  The  chemical  resistance  of  the  TFE  film 
was  dearly  unacceptable,  with  nearly  'very  chemical  tested  breaking  through 
the  material  (Table  26).  The  quick  chemical  breakthrough  tlnec  and  high 
steady  state  permeation  rates  are  possible  evidence  of  material 
"mlcrof racturing" .  These  results  alone  demonstrate  that  the  TFE  film  was 
unsuitable  as  Chemical  Response  Suit  glove  material.  Complete  chemical 
resistance  data  is  provided  in  Appendix  G. 

Interim  Glove  Material  Selections.  The  Coast  Guard  was  faced  with  the 
dilemma  of  providing  gloves  for  the  suit  which  had  comparable  chemical 
resistance  as  the  rest  of  the  garment.  The  gloves  ere  considered  a  critical 
area  of  protection  since  chemical  exposure  to  the  users  at  the  hands  is  one  of 
the  most  likely  chemical  response  hazards.  A  glove  development  program  with 
Challenge™  materials  has  begun  in  August  1987,  but  in  the  Interim,  the 
Coast  Guard  decided  to  employ  existing  glove  material  recommendations  in  the 
"Guidelines  for  the  Selection  of  Chemical  Protective  Clothing"^  to  suggest 
gloves  which  would  provide  adequate  chemical  resistance  for  each  specific 
chemical.  The  results  were  disappointing.  Table  27  gives  both  the  suit  and 
outerglove  recommendations.  Six  different  types  of  gloves  are  required  to 
cover  the  range  of  priority  chemicals  already  tested  (Table  28),  but  for  29 
chemicals,  no  glove  recommendations  can  be  made  (see  Table  29).  The  reason 
for  these  findings  are  two-fold: 

(1)  Many  glove  materials  have  not  been  quantitatively  evaluated  (via 
chemical  permeation  testing  with  ASTM  F739)  against  enough  chemicals; 
and 

(2)  The  chemical  resistance  of  Challenge™  5100  far  exceeds  that  of 
conventional  glove  materials. 

The  consequence  of  this  finding  is  that  the  gloves  are  the  weak  'link'  in  the 
suit  design.  While  options  such  as  'double'  gloving  or  awaiting  more  testing 
on  existing  gloves  may  obviate  the  problem  in  the  future,  there  is  *  o  data 
that  exist  to  recommend  suit  use  against  certain  chemicals,  even  though  the 
rest  of  the  garment  provides  adequate  protection. 


Suit  Seam  Design  and  Testing. 

Seam  Design.  Critical  seams  of  the  Coast  Guard  Chemical  Response  Suit 
Include : 

(1)  Garment  Material  -  Garment  Material 

(2)  Garment  Material  -  Visor  Material 

(3)  Garment  Material  -  Inner  Glove  Material 

(4)  Garment  Material  -  Suit  Closure  Tape  Material 

(5)  Glove  Material  -  Glove  Material 

The  individual  seam  constructions  are  described  in  Table  30  and  illustrated  in 
Figure  8.  Original  seam  constructions  for  the  garment  material  to  garment 
material  seam  involved  the  combination  of  sewing  in  a  **T'  fashion  and  heat 
sealing  tape  over  the  sewing  holes  (Figure  8a).  Some  seam  failures  were 
observed  in  field  testing  and  Chemical  Fabrics  Corporation  proposed  totally 
heat-sealed  seams  (Figure  8b).  The  latter  seam  demonstrated  higher  integrity 
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ZABLE  26 


PERMEATION  RESISTANCE  OF  INNER  6:AVE  MATERIAL 
AGAINST  ASTM  F1001  CHEMICALS® 


Chemical 

CHRIS 

Breakthrough 

Permeation  Rate 

MDL 

Name 

Code 

Time  (min) 

(ug/cm^hr) 

(ppm) 

Acetone 

ACI 

2.5 

128.9-146.7 

0.75-0.89 

Acetonitrile 

ATN 

5.0 

57.0-66.0 

0.60 

Dichloromethane 

DCM 

2.5 

487.1-508.0 

2.57-2.60 

Diethylamlne 

DEN 

2.5 

1072 

4.60-4.75 

Dimethylformamide 

DMF 

2.5 

38.7-49.2 

0.28-0.30 

Ethyl  Acetate 

ETA 

2.5 

258.2-282.9 

0.87-0.90 

Hexane 

HXA 

2.5 

1810-1898 

9.12-9.68 

Methanol 

MAL 

2.5 

15.5-21.8 

0.64-0.65 

Nitrobenzene 

NTB 

2.5 

56.0-57.8 

0.13-0.14 

Tetrachloroethylene 

PER 

2.5 

1049-1189 

2.78-2.92 

Tetrahydrofuran 

THF 

2.5 

1655-1905 

8.04-9.57 

Toluene 

TOL 

2.5 

(b) 

0.39-0.47 

(a)  All  tests  conducted  using  a  gas  chromatograph  with  photoionization  detector  in 
triplicate , -values  given  represent  range  of  measurments  for  all  three  testa 

(b)  Permeation  rate  exceeded  system's  capability  to  measure  it 
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TABLE  27 


CHEMICAL  RESPONSE  SOIT/OUTER  GLOVE  RECOMMENDATIONS 
CHEMICAL  CHRIS  CODE  RECOMMENDED  BASIS  RECOHK.  OUTER  GLOVE  MAT’LS.b 


Acetaldehyde 

AAD 

Yes 

Acetic  Acid 

AAC 

Yes 

Acetic  Anhydride 

ACA 

Yes 

Acetone 

ACI 

Yes 

Acetone  Cyanohydrin 

ACY 

Yes 

Acetonitrile 

ATN 

Yes 

Acetophenone 

ACP 

Yes 

Acetyl  Chloride 

ACE 

Yes 

Acrollen 

ARL 

No 

Acrylic  Acid 

ACR 

Yes 

Acrylonitrile 

ACN 

No 

Adipontrile 

ADN 

Yes 

Allyl  Alcohol 

ALA 

Yes 

Allyl  Chloride 

ALC 

Yes 

Aniline 

ANL 

Yes 

Benzene 

BNZ 

Yes 

Benzyl  Chloride 

BCL 

Yes 

Broaine 

BRX 

Yes 

n-Butyl  Actate 

BCN 

Yes 

n-Butyl  Acrylate 

BTC 

Yes 

n-Butylaaine 

BAM 

Yes 

n-Butyl  Alcohol 

BAN 

Yes 

Butyraldehyde 

BTR 

Yes 

Carbon  Disulfide 

CBB 

No 

Carbon  Tetrachloride 

CBT 

Yes 

Chlordane  (251) 

CDN 

Yes 

Chlorbenzene 

CRB 

Yes 

Chloroform 

CRF 

Yes 

Chlorpicrin 

CPL 

Yes 

Chlorosulfonic  Acid 

CSA 

Yes 

Creosote 

CCT 

Yes 

a-Cresol 

CRL 

Yes 

Crotonaldehyde 

CTA 

Yes 

Cumene  Hydroperoxide 

CMH 

Yes 

Cyclohexane 

CHX 

Yes 

1 , 2-Dibroaoethane 

EDB 

Yes 

1 , 2-Dichlot oethane 

EDC 

Yes 

2,2-Dlchloroethyl 

Ether 

DEE 

Yes 

Di  ch.lor  one  thane 

LCM 

No 

1 , 2-Dichior opropane 

DPP 

Yes 

1 , 3-Dlchloropropene 

DPR 

Yes 

Dlethylaalne 

DEN 

Yes 

Diethanolamine 

DEA 

Yes 

Dimethyls’ifate 

DSF 

Yes 

Di 8  opr opy lanine 

DIA 

Yes 

Dimethy If oraamide 

DMF 

Yes 

A  Butyl*  Silvershield 
A  Neoprene,  Nitrile,  NNR,  Vlton 
A  Butyl 

A  Butyl ,  Silvershield 
A  None  Recommended 
A  Butyl,  PVA,  Silvershield,  Vlton 
A  None  Recoaaended 
A  Butyl 

C  - 

A  Butyl,  Vlton 
C - 

A  Not  listed  In  Guidelines 
A  Butyl,  Neoprene,  PVC 

B  None  Recoaaended 

A  Butyl,  NNR,  PVA,  Silvershield 

A  Vlton,  Silvershield 

A  Vlton 

A  Neoprene 

A  Butyl,  PVA,  Silvershield 
A  None  Recoaaended 

A  None  Recoaaended 

A  Neoprene,  Nitrile,  Polyethylene 

A  Butyl 

C  - 

A  PVA,  Silvershield,  Vlton 

A  Not  listed  In  Guidelines 

A  Vlton 

A  PVA,  Vlton 

A  Not  listed  in  Guidelines 
A  Polyethylene 

A  Neoprene ,  Vlton 

A  Neoprene,  Nitrile,  NNR 

Polyethylene 
A  Butyl 

A  Not  listed  in  Guidelines 
A  Nitrile,  Silvershield,  Vlton 
A  PVA 

A  Silvershield,  Vlton 

A  None  Recoaaended 

C  - 

A  PVA,  Vlton 

A  PVC,  Vlton 

A  Silvershield 

A  Butyl,  Neoprene,  Vlton 

A  Not  listed  in  Guidelines 
A  Nitrile,  Vlton 

A  Butyl,  Silvershield 


55 


TABLE  27  (Continued) 

CHEMICAL  RESPONSE  SUIT/OUTER  GLOVE  RECOMMENDATIONS 


CHEMICAL  CHRIS  CODE  RECOMMENDED 


1,4-Dioxane 

DOX 

Yes 

Di-n-Propylaaine 

DNA 

Yes 

Epichlor ohydr in 

EPC 

Yes 

Dlaethylaulfate 

DSP 

Yes 

Disopropylaaine 

DIA 

Yes 

Diaethylforaaalde 

DMF 

Yes 

1,4-Dioxane 

DOX 

Yes 

Di-n-Propylamine 

DNA 

Yes 

Eplchlorohydrin 

EPC 

Yes 

Ethlon  4 

ETO 

Yes 

Ethyl  Acetate 

ETA 

Yes 

Ethyl  Acrylate 

EAC 

Yes 

Ethyl  Alcohol 

EAL 

Yes 

Ethylaalne  (70%) 

SAM 

Yes 

Ethyl  Bensene 

STB 

Yeo 

Ethylene  Cyanohydrin 

ETC 

Yes 

Ethylenedlaaine 

EDA 

Yes 

Ethylene  Glycol 

EGL 

Yes 

Ethyl  Ether 

EET 

Yes 

Foraaldehyde  (371) 

FMS 

Yes 

Furfural 

FFA 

Yes 

Gasoline 

GAT 

Yes 

Glutaraldehyde ( sol ' n) 

GTA 

Yes 

Hexane 

HXA 

Yes 

Hydrazine  Hydrate 

HDZ 

Y^s 

Hydrogen  Peroxide 

HPC 

Yes 

(30%) 

Isopropyl  Alcohol 

IPA 

Yes 

Isopror  ylamine 

IPP 

Yes 

Malathlon  (50%) 

MLT 

Yes 

Methyl  Acrylate 

MAM 

Yes 

Methyl  Alcohol 

MAL 

Yes 

Methyl  Ethyl  Ketone 

MEK 

Yes 

Methyl  Isobutyl 

MIK 

Yes 

Ketone 

Methyl  Isocyanate 

— 

No 

Methyl  Methacrylate 

MMM 

Yes 

Methyl  Parathlon 

MPT 

Yes 

Naled 

NLD 

Yes 

Mapthalene 

MLT 

Yes 

Nitric  Acid 

NAC 

Yes 

Nitrobenzene 

NTB 

Yes 

2-Nitropropane 

NPP 

Yes 

Oleua 

OLM 

Yes 

Parathlon 

PTO 

Yes 

BASIS  RE COMM.  OUTER  GLOVE  MAT*LS.b 

A  Butyl*  Silvershield 

A  Vlton 

A  Butyl 

A  Not  listed  in  Guidelines 
A  Nitrile,  Vlton 
A  Butyl,  Silvershield 

A  Butyl,  Silvershield 

A  Vlton 

A  Butyl 

A  Not  listed  in  Guidelines 
A  Butyl,  Silvershield 

A  PVA 

A  Nitrile,  NNR,  Polyethylene,  PVA 
A  Butyl,  Nitrile 

A  Vlton 

A  Butyl,  Neoprene,  PVA,  Vlton 

A  Butyl,  Neoprene 

A  Neoprene,  Nitrile,  NNR,  PVA 
A  PVA,  Silvershield 
A  Butyl,  Polyethylene 
Silvershield,  Vlton 
A  Butyl,  PVA,  Silvershield,  Vlton 
A  Neoprene,  Nitrile,  PVA 
A  Butyl,  Neoprene,  PVC,  Vlton 
A  PVA,  Vlton,  Silvershield 
A  Butyl,  Neoprene,  Nitrile,  PVC 

A  Nitrile,  NNR,  Polyethylene,  PVA, 

Viton 

A  Butyl,  Neoprene,  Nitrile 
A  Butyl 

A  Not  listed  In  Guidelines 

A  Butyl,  PVA 

A  Butyl 

A  Butyl  % 

A  PVA 

C - 

A  PVA 

A  Not  listed  in  Guidelines 

A  Not  listed  in  Guidelines 

A  Not  listed  in  Guidelines 

A  Neoprene,  NNR,  Polyethylene, 
Silvershield,  Viton 
A  PVA,  Silvershield,  Vlton 
A  Butyl,  PVA 

A  Not  listed  in  Guidelines 

A  Not  listed  in  Guidelines 
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TABLE  27  (Continued) 

CHEMICAL  RESPONSE  SUIT/OUTER  GLOVE  RECOMMENDATIONS 


CHEMICAL  CHRIS  CODE 

RECOMMENDED 

BASIS 

RE COMM.  OUTER  GLOVE  MAT  *  LS . b 

Petroleum  Ether 

_ 

Tes 

A 

Neoprene,  Nitrile,  PVA 

Phenol 

PHN 

Yes 

A 

NNR,  Polyethylene 

Phosphoric  Acid 

PAC 

Yes 

A 

Neoprene,  Nitrile, 
Polyethylene,  PVC 

Phosphorous 

PPO 

Yes 

A 

None  Recoanended 

Oxychloride 

Phosphorous 

PPT 

Yes 

A 

None  Recoanended 

Trichloride 

Polychlorinated 

PCB 

Yes 

A 

Neoprene,  Sllvershield,  Viton 

Biphenyls 

Propionic  Acid 

PNA 

Yes 

A 

None  Recoanended 

n-Propyl  Alcohol 

PAL 

Yes 

A 

Neoprene,  Nitrile 

n-Propylanlne 

PRA 

Yes 

A 

Butyl,  Neoprene 

Propylene  Oxide 

POX 

Yes 

B 

Butyl 

Silicon  Tetrachloride 

STC 

Yes 

A 

Not  listed  in  Guidelines 

Sodiun  Hydrosulfide 

SHR 

Yes 

A 

Not  listed  in  Guidelines 

Sodiua  Hydroxide 

CSS 

Yes 

A 

Butyl,  Neoprene,  Nitrile,  NNR 
Polyethylene,  PVC, 
Sllvershield,  Viton 

Styrene 

SIR 

Yes 

A 

PVA 

Sulfur  Monochloride 

SFM 

Yes 

A 

None  Recoanended 

Sulfuric  Acid  (95X) 

SFA 

Yes 

A 

NNR,  Polyethylene, 
Sllvershield,  Viton 

1,1,2, 2-Tetrachloro- 

TEO 

Yes 

A 

PVA,  Viton 

ethane 

Tetrachloroethylene 

TIE 

Yes 

B 

Sllvershield,  Viton 

Tetrahydrofuran 

TCE 

Yes 

A 

None  Recoanended 

.1,1 , 1-Trichloroe  thane 

TCL 

Yes 

A 

PVA,  Sllvershield,  Viton 

Trichloroethylene 

TCE 

Yes 

B 

Sllvershield,  Viton 

Toluene 

TOL 

Yes 

A 

Sllvershield,  Viton 

o-Toluidlne 

TLI 

Yes 

A 

None  Recoanended 

Toluene-?.  ,4- 
Disocyanate 

TDI 

Yes 

A 

Butyl,  Nitrile,  Polyethylene, 
PVA,  Sllvershield,  Viton 

Turpentine 

TPT 

Yes 

A 

PVA 

Vinyl  Acetate 

VAM 

Yes 

B 

None  Reconnended 

Vinylldene  Chloride 

VCI 

Yes 

A 

PVA 

Xylenes 

XLM 

Yes 

A 

Viton 

Xylenol 

XYL 

Yes 

A 

Not  listed  in  Guidelines 

a Basis  of  Recoanendatlon: 

A  -  No  breakthrough  in  three  hours  -  RECOMMENDED 
B  -  No  breakthrough  in  one  hour,  but  breakthrough  tine  occurs  before 
three  hours  _  RECOMMENDED 

C  -  Breakthrough  occur  within  one  hour  -  NOT  RECOMMENDED 
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TABLE  27  (Cot  tinued) 

CHEMICAL  RESPONSE  SUIT/OUTER  GLOVE  RECOMMENDATIONS 


^Outerglove  Racoanendations  based  on  quantitative  rac  o— ndatlons 
provided  in  the  3rd  Edition  of  "Guidelines  for  the  Selection  of  Cheelcel 
Protective  Clothing"  (reference  13)*  Material  abbreviations t  PVA  -  Polyvinyl 
Alcohol ,  PVC  -  Polyvinyl  Chloride,  NNR  -  Neoprene  and  Natural  Rubber. 

***C^®n®^*  Rod  users  should  check  with  vendor  for  specific  racoanendations 
on  selected  glove. 


TABLE  28 


SUMMARY  OF  OUTERGLOVE 
MATERIAL  RECOMMENDATIONS 


No.  Material*  Recommended  No .Chemicals 


3  or  more  aatarials 

26 

2 

27 

1 

25 

No  materials  recommended 

13 

Not  in  selection  guidelines 

16 

No  recommendations  possible 

__5 

TOTAL 

112 

TABLE  29 

AVAILABLE  GLOVE  MATERIALS 


Material 


No.  Become endatlons* 


Butyl  Rubber 

28 

Neoprene 

19 

Neoprene /Natural  Rubber 

10 

(b) 

Nitrile 

17 

(b) 

Polyethylene 

12 

Polyvinyl  Alcohol 

26 

Polyvinyl  Chloride 

6 

(b) 

Silvershield™ 

27 

Viton®’ 

29 

(a)  Recommendations  baaed  on  quantitative 
■ensures  indicating  adequate  protection 
greater  than  1  hour. 

(b)  Not  needed  in  CRS  outerglove  system  due  to 
other  gloves  providing  adequate  protection 
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ZABLE  30 


DESCRIPTION  OF  SUIT  SEAM  CONSTRUCTIONS 


Garment  Material  Seam  : 
(origin*!  const rue cion ) 


Garment  Material  Soon: 
(new  construction) 


Garment-Visor  Mat*!  Seam: 


Garment-Closure  Seam: 


Garment-Inner  Glove  Seam: 
(Original  construction) 


Garment-Inner  Glove  Seam: 
(new  construction) 

Glove  Material  Seam: 


sewn,  than  heat  sealed  with  5-6  mil  Teflon 
tape  over  seam  assembly  on  both  sides 
(Figure  8a) 

new  suit  seams  1/2  inch  heat  sealed  lap 
seams  with  tape  over  seam  assembly  on  both 
sides  (Figure  8b) 

heat  sealed  with  5-6  mil  Teflon  tape  over 
seam  assembly  on  both  sides 

fiberglass  heat  sealed  to  garment 
material;  zipper  neoprene  tape  sewn  and 
bonded  to  fiberglass  with  toluene  based 
adhesive  (Figure  8c) 

fiberglass  heat  sealed  to  garment  material 
at  sleeve  end;  fiberglass  bonded  to 
plastic  glove  ring  and  inner  glove 

Attached  with  butyl  elastic  band  and 
stainless  steel  hose  clamp 

1/4  inch  heat  sealed  lap  seam 
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(a)  Original  Garment  Material  Seam 


4  mil  Teflon  tape 


(b)  New  Garment  Material  Seam 


Zipper 


Neoprene 
tape 


Teflon/Fiberplass 


(c)  Garment  Material-Closure  Tape  Seam  Assembly 


Seam  Constructions 
Figure  8 
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and  fewer  seam  failures  were  noted  in  field  tests  where  significant  physical 
abuse  of  the  suits  occurred.  Table  31  presents  data  for  three  different 
garment  seams,  of  which  the  1/2  lap  seam  was  chosen  due  to  its  physical 
strength  and  ease  of  implementation  into  the  suit  design.  Garment  material 
Interfaces  with  non-Teflon  materials  presented  a  problem  in  heat  sealing.  The 
attachment  of  the  suit  visor  could  be  done  directly  by  heat  sealing  but 
required  some  adjustments  in  the  heat  sealing  procedure.  The  neoprene  closure 
(zipper)  tape  could  not  be  heat  sealed  and  required  using  a  fiberglass 
interface  between  the  Teflon  and  the  neoprene  tape;  the  fiberglass  was  heat 
sealed  to  the  Teflon  laminate  and  the  neoprene  tape  was  both  stitched  and 
bonded  to  the  fiberglass  section  (Figure  9c). 

Seam  Physical  Integrity  Testing.  Each  of  the  seam  constructions  have  been 
subjected  to  two  types  of  seam  strength  tests:  tensile  and  dead  load  stresses 
(Table  32).  The  ultimate  tensile  strength  of  each  seam  type  generally 
reflects  the  tensile  strength  of  the  weakest  base  material,  as  opposed  to  the 
actual  strength  of  the  heat-sealed  joint.  In  other  words,  the  heat  sealed 
seams  are  designed  to  be  as  strong  or  stronger  than  the  base  materials  (with 
the  possible  exception  of  the  glove-glove  seam  which  exhibited  both  film  and 
seam  type  failures).  Dead  load  or  creep  testing  was  conducted  to  simulate  the 
long  term  but  low  stress  conditions  resulting  from  the  positive  pressure  in  a 
totally  encapsulating  suit.  Representative  seam  stresses  were  calculated  for 
two  locations  within  the  suit  (torso  and  glove)  based  on  a  internal  positive 
pressure  of  5.7  mm  Hg  and  on  measured  suit  dimensions.  Dead  load  testing  waB 
conducted  at  loads  for  the  glove  and  torso  repsectively.  No  failures  occurred 
in  any  of  the  seam  configurations  in  48  hours  under  the  above  loading 
conditions . 

Seam  Chemical  Resistance  Testing.  Penetration  testing  (ASTM  F903)  of  the 
first  three  seams  was  conducted  by  Anderson  Associations  for  the  Coast  Guard 
R&D  Center  against  a  five  chemical  battery  (water,  hexane,  toluene,  methyl 
ethyl  ketone,  and  hydrochloric  acid).  No  penetration  was  noted  for  any 
seam-chemical  combination.  Appendix  H  is  a  copy  of  the  contractor's  report. 
Attempts  were  made  to  measure  seam  permeation  testing  with  the  standard  ASTM 
method  but  anomolous  results  have  been  observed.  The  non-homogeneous  surface 
of  the  seam  may  have  caused  leakage  in  the  test  cell;  this  may  explain  the 
relatively  short  breakthrough  times  compared  to  what  is  expected  for  seam 
performance.  Placement  of  a  solid  sheet  material  between  the  seamed  material 
and  the  collection  chamber  gave  no  breakthrough.  Use  of  successively  more 
compressible  gaskets  also  gave  longer  breakthrough  times  as  confirmed  by  both 
the  Coast  Guard  R&D  Center  and  Texas  Research  Institute  (Table  33;  other  data 
in  Appendix  I).  The  use  of  a  1/4"  expanded  PTFE  (polytetrafluoroethylene)  was 
the  only  gasket  arrangement  which  provided  the  expected  results.  At  the  time 
this  report  was  prepared  (July  1987),  additional  seam  permeation  test  was  in 
progress  against  the  ASTM  F1001  chemicals  and  other  chemicals  which  permeated 
the  garment  material  (Table  18). 


Selection  and  Testing  of  Other  Suit  Components. 

Suit  Closure  Selection.  The  Coast  Guard  could  not  identify  suit  closures 
constructed  of  Teflon*  (or  other  highly  chemically  resistance  materials) 
which  also  provided  an  airtight  seal.  Past  Coast  Guard  suit  designs  employed 
pressure  sealing  slppers,  two-track  closures  (like  ZiplockR),  or  the 
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S__ 


■am 


TABLE  31 


OPTIMIZATION  OF  GARMENT  SEAM  TYPES® 


Seam 

Direction  of 

Fabric  Stress 

Mode  of 

Type 

Separation 

at  Failure  (lb/in) 

Failure 

"T"  Sewn /Heat-sealed 

Warp 

51.5 

Stitching^ 

Fh.11 

49.9 

Stitching 

1/2"  Heat-sealed  Lap 

Warp 

95.0 

Adhesionc 

Fill 

75.0 

Adhesion 

3/4"  Heat-sealed  Lap 

Warp 

110.0 

Adhesion 

Fill 

88.0 

Adhesion 

(a)  Optimization  determined  by  seam  tensile  strength  testing.  Tests 
were  performed  using  a  a  modified  form  of  ASTM  D7 51-79;  Samples 
sizes  were  1"  x  12",  with  seam  down  long  sample  axis;  a  0.2  in/min 
rate  of  separation  was  used. 

(b)  Stitching  failures  involve  seam  separation  at  stitched  areas 

(c)  Adhesion  failure  involve  either  delamlnatlon  of  coating  from  the 
fabric  or  the  breakdown  of  the  bonding  in  the  lap  seam 


TABLE  32 


Si.IT  SEAM  PHYSICAL  PROPERTIES 


Seam  Type 

Ultimate  Tensile 
Strength  (Ibs/in) 

Dead  Loada 
(lbs/in) 

Testb 

Duration  (hr) 

Challenge-Challenge 
(heat-sealed  seam) 

132 

15 

48+ 

Challenge-Visor 

25.3 

15 

48+ 

Challenge-Closure0 

129.5 

15 

48+ 

Challenge-Glove 

12.3 

2.3 

48+ 

Glove-Glove 

8.2 

2.3 

48+ 

(a)  Dead  loads  were  conducted  at  approximately  15  times  the  static  seam 
stress  resulting  from  normal  suit  positive  pressure  (3 >0  in  Hater). 
Maximum  interior  dimensions  of  10.2  in  radius  in  the  suit  torso  and  2.9 
in.  radius  in  the  glove  yield  stresses  of  C  55  and  0.15  lbs/ in 
respectively. 

(b)  n+  indicates  no  failure  in  the  time  stated. 

(c)  Closure  is  a  neoprene-brass  pressure  sealing  zipper. 
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TABLE  33 


PERMEATION  TESTING  RESULTS  FOR  VARIOUS  GARMENT 
MATERIAL  SEAM  TESTS  AGAINST  ETHYL  ACETATE 


Run 


A 

B 

C 

D 


Gasket  Type 
(Number) 


Neoprene  (2) 

Neoprene  (1) 

Teflon  (2) 

Neoprene  (2) 

Teflon  (2) 

1/4"  Expanded  PTFE 
Cord 


Breakthrough 

Tlac(aln) 

6 


7.5 


96 


3  Hrs 
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combination  of  the  two. 3  Two-track  closures  can  only  be  fabricated  from 
plastics  with  the  appropriate  physical  characteristics  (i.e.,  polyethylene  and 
CPE).  Pressure  sealing  slppers  operate  with  tt  s  zipper  chain  (damp  and  lock) 
compressing  the  two  sides  of  the  coated  tape  together  to  form  an  air-tight 
seal  (Figure  9).  These  zippers  are  typically  used  in  diving  dry  suit 
applications  and  are  fabricated  from  neoprene  (tape)  and  brass  alloys  (clamp, 
lock,  and  slider).  While  other  metal  components  are  available  (e.g.  stainless 
steel),  neoprene  is  the  only  coated  tape  used  in  the  manufacture  of  these 
closures.  Therefore,  both  types  of  closures  consist  of  materials  with 
relatively  lower  cheuical  resistance  compared  to  the  garment  material.  The 
Coast  Guard  picked  a  Talon  0EB&  pressure  sealing  zipper  over  two-track 
closures  due  to  its  better  field  performance  and  air-tight  qualities.  In 
order  to  protect  the  closure  from  chemical  exposure,  the  zipper  was  placed  in 
the  rear  of  the  suit  and  enclosed  in  a  protective  cofferdam  described  in 
Chapter  5. 

Suit  Exhaust  Valve  Selection.  Totally-encapsulating  chemical  protective 
suits  use  low-pressure  one-way  vent  valves  to  allow  the  escape  of  exhaust  air 
from  the  wearer's  self-contained  breathing  apparatus,  and  to  maintain  a  small 
positive  pressure  (1  to  3  inches  water  column  pressure)  inside  the  suit.  This 
latter  feature  minimizes  diffusion  or  penetration  of  chemical  vapors  through 
poor  seams,  material  punctures,  or  improperly  dosed  zippers.  Satisfactory 
operation  of  these  valves  is  critical  to  the  functional  and  protective 
qualities  of  the  suit.  In  earlier  suit  designs,  the  Coast  Guard  used  four 
Halkey  Roberts  (I780-RPA.1)  valves.  Though  these  valves  offered  adequate 
performance,  they  were  no  longer  available  for  production  of  the  CoaBt  Guard 
Chemical  Response  Suit.  The  Coast  Guard  identified  an  alternative  valve,  the 
Stratotech  P/N  739-2.5  with  a  'cracking  pressure'  of  2.5  inches  water  column 
pressure  (illustrated  in  Figure  10).  Like  other  valves,  the  sealing 
components  are  fabricated  materials  with  relatively  low  chemical  resistance. 

In  this  case,  a  silicone  rubber  valve  0-rlng  seals  against  the  valve  body 
(aluminum).  The  Coast  Guard  principal  concerns  for  these  valves  are* 

(1)  providing  adequate  venting  of  the  suit  (to  prevent  overpressurization 
which  limits  user  mobility  and  stresses  suit  seams), 

(1)  resisting  chemical  degradation  of  the  valve  sealing  surface,  and 

(3)  resisting  'backflow'  while  the  valve  is  operating. 

Valve  flow  rates  at  different  levels  of  wearer  work  were  measured  in  manned 
laboratory  tests  described  in  Chapter  5.  Attempts  at  measuring  the  two  other 
phenomena  are  discussed  below.  The  valves  are  partially  protected  by  an 
inverted  pocket  to  prevent  direct  liquid  chemical  impingement. 

Closure  and  Exhaust  Valve  Testing.  Measurement  of  closure  and  exhaust 
valve  performance  with  respect  to  chemical  exposure  is  difficult  to  assess 
since  they  are  not  sheet-like  materials  and  standard  methods  do  not  exist  to 
measure  their  chemical  resistance.  Penetration  testing  of  the  suit  zipper  has 
been  performed  using  a  modified  test  cell  against  the  five  chemical 
penetration  battery  with  no  evidence  of  penetration  as  reported  in  Appendix 
H.  Sample  suit  zippers  have  also  been  subjected  to  zipper  crosswise  strength 
testing  to  determine  tensile  properties  relative  to  the  garment  material.  All 
suit  zippers  far  exceed  the  Coast  Guard  requirement  of  50  lbs/ln.  crosswise 
strength  (90  lbs/in.).  The  Coast  Guard  Intends  to  measure  other  closure 
physical  properties  such  as  bursting  strength  for  evaluating  suit  closure 
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Figure 


ized 
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Figure  10 


performance  once  methods  are  developed.  An  Initial  assessment  of  suit  exhaust 
valve  performance  was  conducted  by  Lawrence  Livermore  National  Laboratory  In  a 
separate  Coast  Guard  sponsored  Investigation.  The  study  attempted  to  measure 
valve  resistance  to  backflow  and  tried  to  clearly  establish  valve  performance 
characteristics.  The  results  reported  in  Appendix  J  are  uncondusive.  While 
leak  rates  for  a  number  of  valves  Including  the  Stratotech  valve  were 
quantitatively  defined ,  the  significance  of  these  rates  must  be  still 
determined.  An  additional  study  was  begun  in  June  1987  to  answer  the 
following  questions: 

(1)  What  is  the  effect  of  valve  configuatlon  on  valve  leak  rate?; 

(2)  Is  the  leak  rate  of  the  valve  proportional  to  outside  chemical 
concentration?;  and 

(3)  How  do  exhaust  valve  covers  (or  protective  pockets)  influence  valve 
leak  rate? 

Once  this  study  is  completed,  additional  work  will  be  undertaken  to  examine 
changes  in  valve  performance  following  chemical  vapor  exposure. 


Integration  of  Test  Data. 

The  results  from  material  chemical  resistance  and  physical  property 
testing  must  be  related  to  overall  suit  performance  in  order  to  provide 
meaningful  results  to  end-users.  Physical  property  data  are  used  to  determine 
if  materials  and  components  possess  sufficient  integrity  and  resistance  to 
physical/environmental  abuse  relative  to  evolving  standards.  Generally,  each 
material  should  have  similar  physical  property  requirements,  but  these  may 
differ  based  on  the  material's  function.  Such  requirements  should  be  set  to 
reflect  actual  use  conditions.  While  standards  have  been  used  in  the  past 
based  on  Chemical  Warfare  clothing  material  requirements,  the  Coast  Guard  is 
conducting  new  studies  to  better  define  which  properties  should  be  measured 
and  what  are  reasonable  requirements  for  those  properties. 

Using  chemical  resistance  data  to  assess  suit  performance  is  a  much  more 
complex  problem.  Because  dermal  exposure  limits  don't  exist,  any  permeation 
of  hazardous  chemicals  through  a  protective  garment  is  considered 
unacceptable.  The  problem  arises  in  comparing  material  swatch  testing  against 
overall  suit  exposure  to  chemicals.  In  general,  most  permeation  resistance 
testing  represents  "worst  case"  exposure,  where  the. liquid  or  gaseous  chemical 
is  in  constant  contact  with  the  material  over  the  length  of  the  test  period. 
This  is  not  the  usual  case  for  field  exposures  during  spill  response  and 
monitoring.  Yet,  many  researchers  recognize  that  certain  variables  (l.e., 
temperature,  chemical  mixtures)  can  accelerate  a  chemical's  effect  on 
materials. This  combined  with  the  inability  to  test  any  material-chemical 
combination  under  all  conditions  makes  the  establishment  of  suit 
recommendations  difficult. 

The  Coast  Guard  has  adopted  a  one-hour  criterion  for  permeation 
breakthrough  time  for  initially  recommending  suit  use  against  a  particular 
chemical.  One  hour  should  provide  a  reasonable  safety  factor  for  all 
anticipated  exposures.  However,  this  rule  is  being  applied  to  all  primary 
materials  and  components,  i.e.,  the  recommendation  is  based  on  the  performance 
of  all.  primary  materials  (garment,  visor,  and  glove).  These  recommendations 
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appear  back  In  Table  27*  Mixture  testing  was  initiated  August  1987  to 
determine  if  synergistic  permeation  ia  observed.  If  this  in  not  tht  case* 
then  performance  of  the  garment  can  be  judged  on  the  basia  of  individual 
mixture  component  permeation  results.  Otherwise,  predictive  models  and  field 
test  kits  will  be  required  to  determine  the  safety  of  suit  use  on  a 
case-by-case  basis.  Predictive  models  may  also  be  applied,  once  developed,  to 
different  conditions  of  exposure  such  as  temperature  and  chemical 
concentration. 
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CHAPTER  5 


SOIT  DESIGN  AND  OVERALL  SUIT  TESTING 


The  Coast  Guard  was  able  to  capitalise  on  earlier  development  efforts  for 
both  designing  the  Chemical  Response  Suit  and  testing  Its  overall 
performance.  The  original  design  of  the  VitonVchlorobutyl  chemical 
response  suit  served  as  the  basis  for  specflcatlons  to  construct  new  suits 
made  of  Challenge™  5100.  Likewise*  shortcomings  of  the  protection  factor 
and  physiological  testing  conducted  on  early  suit  prototypes  (described  in 
reference  3)*  were  identified  and  used  to  improve  test  methods  to  aaaess 
overall  suit  performance.  Suit  design  and  testing  has  bcten  an  evolving  and 
Iterative  process.  Through  development  to  deployment*  a  number  of  successive 
s**.it  designs  were  considered  with  each  new  Improvement  Identified  through 
testing.  Overall  testing  has  been  critical  to  understand  the  capabilities  and 
limitations  of  the  Chemical  Response  Suit.  Material  and  component  testing  by 
Itself  cannot  identify  all  problems*  particularly  in  terms  of  configuration* 
fit*  comfort*  function*  and  the  overall  protection  offered  the  ensemble  (the 
suit  in  combination  with  the  respiratory  apparatus  and  other  auxiliary 
equipment). 


Suit  Pesxgn. 

Basic  Configuration.  The  configuration  of  the  Chemical  Response  Suit  was 
based  on  the  original  design  for  suit  prototypes  constructed  from 
VitonVchlorobutyl  laminate.  However*  a  number  of  changes  have  been  made  to 
either  accomodate  the  Challenge™  material  or  improve  the  comfort  and  suit 
fit  to  the  user.  Some  patterning  changes  took  place  for  the  use  of 
heat-sealed  seams  versus  the  combined  heat-sealed  and  sewn  seams  used  in 
earlier  suit  constructions.  Other  changes  included  modification  of  the  hood 
and  torso  areas  for  better  Integration  with  the  breathing  apparatus  and  to 
provide  greater  visibility  out  of  the  visor*  especially  for  shorter  people. 

As  before,  sizing  of  the  suit  was  based  on  a  single  size  using  data  for  the  95 
percentile  person  (male)  obtained  from  the  U.  S.  Army.  In  general,  the  suit 
as  designed  fits  people  from  heights  of  5' 8"  to  6*4".  Smaller  subjects  have 
more  difficulty  with  sleeve  and  trouser  leg  length.  Figure  11  shows  the 
original  suit  design,  whereas  the  most  recent  design  is  illustrated  in  Figure 
12.  The  entire  suit  less  the  cooling  pouch  and  heat  exchanger  weighs 
approximately  9  pounds. 

Suit  Cofferdam  The  suit  closure,  a  pressure-sealing  zipper  Is  considered 
one  of  the  weak  areas  on  the  suit  because  of  the  relatively  poor  chemical 
resistance  of  the  materials  (neoprene,  brass)  used  in  its  construction.  A 
cofferdam  was  designed  as  part  of  the  Chemical  Response  Suit  to  prevent 
permeation  and  penetration  of  chemical  vapors  or  liquid  splashes.  The 
cofferdam  consists  of  two  long  rectangular  pieces  of  Challenge™  5100  heat 
sealed  to  the  garment  wall  along  both  sides  of  the  closure.  These  two  pieces 
of  material  flaps  extend  approximately  six  Inches  from  the  wall  of  the  garment 
material*  and  can  be  heat-sealed  using  a  portable*  modified  Doboy  heat  sealer 
(Metric  Model  HS-C).  The  heat-sealer  is  used  to  temporarily  seal  the  outer 
edges  of  the  material  flaps  resulting  in  a  vapor  tight  seal  that  provides 
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TOTAL  ENCAPSULATING  SUIT  DESIGN 

(Original) 


Figure  11 


equivalent  chemical  reaiatence  ea  the  garment  materiel  end  complete  protection 
to  the  suit  wearer.  Doffing  of  the  suit  is  accomplished  by  cutting  e  smell 
portion  of  the  cofferdam  away  and  then  asperating  the  heat-seal  by  simply 
pulling  the  flapa  apart  (eee  Figure  13).  The  outer  edge  of  the  flapa  are  long 
enough  such  that  the  heat-sealed  portion  of  the  flapa  may  be  cut  away  3  to  6 
times  for  reusing  the  suit  (***CAUTI0Nt  Reuse  of  the  Chemical  Response  Suit 
is  only  permitted  under  certain  circumstances  at  the  discretion  of  the 
On-scene  commander  for  the  chemical  incident). 

Integration  with  Auxiliary  Equipment  Consistent  with  previous  Coast  Guard 
chemical  protective  suit  prototypes,  the  Chemical  Response  Suit  was  designed 
for  flexibility  in  accomodating  different  types  of  auxiliary  equipment, 
principally  breathing  apparatuses.  The  rear  of  the  suit  is  expended  (see 
Figure  12)  to  allow  the  wearer  to  use  a  NIOSH  approved,  self-contained 
breathing  apparatus  (SCBA)  with  a  60  minute-rated  bottle.  The  Coast  Guard 
uses  60  minute  SCBA's  as  standard  equipment  for  hasardous  chemical  response. 
These  types  of  SCBA's  are  somewhat  larger  than  the  conventional  SCBA* a  and 
allowances  must  be  made  in  the  suit  design  for  their  use.  Other  features  of 
the  Chemical  Response  Suit  impact  this  choice  of  respiratory  protective 
equipment.  For  example,  the  attachment  of  the  gloves  to  the  glove  rings  lets 
a  user  remove  his  hands  from  the  garment  sleeve  and  adjust  his  or  her 
breathing  apparatus,  if  needed.  Also,  one  reason  for  locating  the  closure  in 
the  rear  of  the  suit  was  to  allow  easier  exchange  of  SCBA  air  bottles  for 
extended  missions. 

The  cooling  garment  developed  for  earlier  suit  prototypes  (described  in 
reference  3)  was  adopted  for  use  with  early  versions  of  the  Chemical  Response 
Suit.  The  cooling  system  consists  of  a  separate  full  body  garment  which  has 
'cooling*  panels  on  the  front  and  back  of  the  upper  torso  and  thighs.  Cold 
water  is  circulated  through  these  panels,  absorbs  body  heat  and  is  returned  to 
a  heat  exchanger  built  onto  the  front  of  the  Chemical  Response  Suit.  An  ice 
water  slurry  is  used  to  cool  the  water  which  returns  to  the  cooling  garment 
via  small  battery  driven  centrifugal  pump.  This  system  is  illustrated  in 
Figures  14,  15,  and  16.  tfhen  deployed,  the  additional  weight  of  the  system 
including  water  and  ice  is  approximately  12  pounds,  more  than  doubling  the 
weight  of  the  suit.  The  effectiveness  of  the  cooling  system  in  preventing 
heat  stress  has  not  been  fully  determined.  Some  suit  wearers  have  expressed 
that  they  feel  'cool'  when  wearing  the  system.  However,  the  additional  weight 
of  the  system,  plus  the  reduction  in  mobility  from  the  incorporation  of  this 
equipment,  add  to  the  physiological  strain  on  the  suit  wearer.  As  a 
consequence,  more  recently  ordered  Chemical  Response  Suits  have  been 
fabricated  without  the  cooling  pouch  and  heat  exchanger.  A  study  was 
initiated  in  June  1987  to  fully  investigate  the  Coast  Guard  cooling  system's 
effectiveness  relative  to  other  cooling  devices  worn  with  the  Chemical 
Response  Suit.  The  results  of  these  tests  will  compared  for  test  subjects 
wearing  the  suit  without  any  cooling  system.  This  invent igation  is  being 
conducted  in  conjuctiou  with  the  National  Institute  for  Occupational  Safety 
and  Health  (NIOSH). 

Other  clothing  or  equipment  that  can  be  worn  with  the  Chemical  Response 
Suit  include  Nomex  jumpsuits,  Tyvek*1  disposable  suits,  communications 
systems,  and  heart  rate  monitors.  Tyvek*  disposable  suits  are  worn 
underneath  the  Chemical  Response  Suit  to  reduce  the  likelihood  of  wearer 
contamination  during  gross  suit  decontamination  (to  allow  doffing  of  the  suit 
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by  the  wearer).  Nome*  jumpsuits  can  be  worn  underneath  the  auit  to  minimize 
the  hazards  of  fiashover  or  contact  with  fire.  Equipment  items  including 
cMfeunlcationa  zystems  or  heart  rate  monitors  vary  wide,  y,  but  in  general 
their  selection  Is  dependant  on  how  well  they  integrate  with  both  the  Chemical 
Response  Suit  and  the  SCBA.  Remic  Corporation  developed  a  communications 
system  which  is  usable  with  all  types  oil  chemical  protective  clothing. 22 
Their  development  Investigated  several  considerations  for  the  design  and 
selection  of  communication  devices  in  hazardous  chemical  response. 


Overall  Suit  Testing. 

Pressure  Testing.  The  most  widely  used  methods  for  assessing  chemical 
protective  suit  integrity  Involve  the  practice  of  inflating  the  suit  to 
determine  leakage.  Pressure  testing  was  used  to  measure  the  integrity  of  all 
Coast  Guard  Chemical  Response  Suit  Tests  following  fabrication  by  both  the 
manufacturer  and  the  recepient  Strike  Team.  This  method  rests  the  auit  and 
visor  materials,  suit  seams,  and  su.t  closure  for  gas-tightness.  In  the  test, 
the  suit  is  Inflated  to  a  specified  pressure  and  either  the  pressure  drop  is 
measured  over  time,  or  a  soap  solution  is  applied  to  the  outside  of  the  suit 
for  observing  the  appearance  of  bubbles  (to  detect  leaks).  The  suit  exhaust 
valves  must  be  closed  (or  plugged)  to  perform  the  test,  and  a  pressure  gauge 
is  attached  with  a  special  fixture  that  replaces  one  of  the  suit  exhaust 
valves.  ASTM  F1052  specifies  a  maximum  inflation  pressure  (3  inches  water 
gauge),  a  test  pressure  (2  inches  water  gauge),  and  an  allowable  pressure  drop 
(20Z)  over  a  three  minute  period.23  It  also  requires  using  the  soap 
solution  to  locate  leaks  if  the  suit  does  not  meet  the  pass/fall  criteria. 

The  Coast  Guard  used  this  method  but  specified  higher  maximum  inflation  and 
test  pressures  (4"  and  3"  water  gauge,  respectively).  The  method  is 
illustrated  in  Figure  17  and  was  found  very  sensitive  to  small  leaks  in  the 
garment . 

• 

Quantitative  Leak  Testing  Qualitative  leak  testing  was  used  to  measure 
the  integrity  of  the  entire  Chemical  Response  Suit  to  both  a  gaseous  and 
aerosal  challenge  agent  in  a  manner  simulating  actual  use.  This  testing 
Involved  the  exposure  of  a  test  subject  wearing  the  suit  and  a  self-contained 
breathing  apparatus  in  a  closed  chamber,  while  measuring  the  challenge  agent 
concentrations  both  Inside  and  outside  the  suit.  The  ratio  of  the  external 
and  Internal  challenge  agent  concentrations  la  known  as  the  "intrusion 
coefficent".  Large  coefficients  Indicate  high  suit  integrity.  During  the 
exposure,  the  test  subject  also  engaged  in  a  aeries  of  exercises  to  test  the 
suit  under  dynamic  conditions.  Lawrence  Livermore  National  Laboratory  tested 
several  Coast  Guard  suit  prototypes  using  both  Freon  and  polyethylene  glycol 
(PEG)  aerosol  as  challenge  agents.  The  analytical  equipment  for  measuring 
Freon  (an  infrared  spectrometer  for  high  concentrations  and  a  flame  ionization 
gas  chromatograph  for  low  concentrations)  could  measure  a  larger  range  of 
concentration  than  the  light  scattering  photometer  used  to  measure  PEG 
concentrations.  As  a  consequence,  it  was  possible  to  measure  larger  intrusion 
coefficients  for  Freon.  On  the  other  hand.  Freon  concentration  could  only  be 
measured  dicretely  whereas  the  PEG  aerosol  was  continuously  monitored.  For 
the  combined  tests,  lnstrusion  coefficients  ranging  from  9,000  to  100,000  were 
measured.  Variations  in  these  determinations  appeared  to  be  the  result  of 
specific  test  subject  exercises  and  the  location  of  the  sampling  probe.  For 
example,  when  the  sample  probe  was  located  inside  the  suit  near  the  exhaust 
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valve,  lover  protection  factors  were  observed  indicating  eoae  diffusion  of  the 
cheaical  agent  through  the  valves*  Lawrence  Liveraore  National  Laboratory 
also  measured  Internal  suit  pressure  during  these  tests  to  assess  the  range  :»f 
positive  pressure  experienced  In  the  suit  during  operation*  These  latter 
results  were  used  to  Identify  overpressurisatlon  problems  with  the  selected 
exhaust  valves  which  were  later  corrected.  Additional  information  and  the 
results  of  this  testing  are  provided  in  the  attached  Lawrence  Livermore  Report 
(Appendix  K). 

Simulated  Chemical  Exposure*  An  ultimate  test  of  the  Coast  Guard* s 
Chemical  Response  Suit  was  performed  by  Lawrence  Livermore  National  Laboratory 
in  a  hostile  chemical  environment.  Two  prototype  suits  were  field  tested  at 
the  Department  of  Energy's  Nevada  Test  Site  in  controlled  releases  of  hydrogen 
fluoride.  These  suits  were  placed  on  specially  designed  mannequins  in  two 
separate  tests  and  subjected  to  hydrogen  fluoride  vapo.  concentrations  up  to 
12,000  ppm  for  a  6  minute  period.  The  mannequins  contained  a  pulsed  breathing 
air  supply  to  simulate  normal  operation  of  the  Buit's  exhaust  valves  and  four 
different  hydrogen  fluoride  detection  systems.  The  analytical  results  of  the 
two  tests  indicated  no  penetration  of  hydrogen  fluoride  into  the  suit.  There 
was  also  no  evidence  of  visible  damage  to  the  contaminated  suits.  A  Lawrence 
Livermore  National  Laboratory  Report  on  this  testing  is  provided  as  Appendix  L. 

Manned  Functionality  Testing.  The  Coast  Guard  conducted  several  informal 
manned  tests  of  the  Chemical  Response  Suit  to  assess  ensemble  comfort,  fit, 
and  function.  Manned  suit  testing  is  often  performed  to  determine  the  range 
of  activities  that  a  user  can  do  while  wearing  the  chemical  protective  suit 
and  a  breathing  apparatus.  These  tests  included  different  types  of  exercises 
or  tasks  which  simulated  the  use  of  the  Chemical  Response  Suit.  Results  from 
these  tests  were  generally  subjective  regarding  the  design  and  fit  of  the 
garment.  A  number  of  improvements  were  identified  for  changing  various 
features  of  the  Chemical  Response  Suit*  In  one  series  of  tests,  the  wearer's 
physiological  condition  (core  temperature,  skin  temperature,  heart  rate,  and 
blood  pressure)  were  measured  during  testing  to  serve  as  a  means  for 
quantifying  the  physical  stress  on  the  wearer  when  compared  to  the  same  tests 
of  the  subject  not  wearing  the  suit.  This  study  was  also  aimed  at  Identifying 
parameters  that  could  be  easily  measured  in  the  field  for  evaluating  worker 
condition  to  prevent  heat  stress.  The  most  promising  heat  stress  indicator 
found  was  the  recovery  heart  rate,  i.e,  the  measurement  of  heart  rate 
following  a  period  of  rest.  The  results  of  these  tests  are  reported  in  Coast 
Guard  Final  Report,  "The  Measurement  of  Heat  Strain  for  Workers  in 
Encapsulating,  Impermeable  Protective  Clothing. 


Suit  Operations 

Use  of  Encapsulating  Garments  The  Chemical  Response  Suit  1b  the 
U.  S.  Coast  Guard's  Level  A  suit  for  hazardous  chemical  operations  where  no 
contact  with  a  chemical  or  group  of  chemicals  is  permitted.  These  suits  are 
therefore  used  when  the  chemical  Involved  in  a  response  includes  high 
respiratory  and  skin  absorption  hazards.  The  criteria  for  selecting  the 
Chemical  Response  Suit  for  level  A  protection  are  described  in  the  Coast 
Guard's  "Policy  Guidance  for  Response  to  Hazardous  Chemical  Releases^  and 
reference  27.  The  Coast  Guard  considers  the  Chemical  Response  Suit  a 
'one-use'  suit,  i.e.,  the  suit  is  disposed  of  if  it  receives  any  significant 
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chemical  axpoaure.  Significant  azpoaure  it  defined  by  the  on-ecene  commander 
for  a  particular  chemical  incident*  Tet  in  general*  if  the  auit  ia  worn  into 
an  environment  where  measureable  chemical  vapora  are  present,  or  if  the  auit 
ia  aplaehed  by  liquid  chemicals ,  or  if  an  azpoaure  cannot  be  determined  the 
suit  will  not  be  reused.  The  basis  for  this  policy  resta  in  the  fact  that  no 
non-destructive  methods  exist  for  determining  the  level  of  contamination  a 
suit  receives  nor  the  effectiveness  of  any  decontamination  procedure.  Other 
invesigators  hare  demonstrated  that  chemical  protective  suit  materials  are 
contaminated  below  the  surface  which  may  render  many  conventional 
decontamination  methods  useless. 

General  Suit  Use  The  Coast  Guard  Office  of  Engineering  and  Development 
has  prepared  a  suit  operations  manual  listing  procedures  for  donning*  doffing 
and  maintaining  the  suit.  This  manual  is  specific  for  the  use  of  the 
Chemical  Response  Suit  and  dictates  step-by-step  procedures  and  backgound 
information  pertinent  to  using  the  suit. 
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CHAPTER  6 


CONCLUSIONS  AND  FUTURE  PLANS 


This  report  has  described  an  extensive  suit  material/component  testing 
program  to  support  the  Coast  Guard's  use  of  Challenge™  in  their 
Response  Suit.  The  program  represents  a  comprehensive  approach  for  selecting 
materials  and  evaluating  their  performance  for  chemical  spill  response  and 
clean-up .  Moreover ,  this  type  evaluation  allows  end-users  to  understand  suit 
capabilities  and  limitations.  The  Coast  Guard  believes  that  the  new  material. 
Challenge™  5100,  will  provide  protection  for  more  chemicals  than  any  one 
suit  or  combination  of  suits  it  now  uses.  Few  chemical  protective  suits  offer 
the  same  level  of  documentation.  It  appears,  however,  that  primary  suit 
materials  and  components  should  be  tested  to  identify  weaknesses  that  might 
otherwise  go  undetected.  This  situation  was  observed  with  the  failure  of  the 
Teflon  glove  materials.  Garment  material  performance  alone  does  not  provide  a 
sufficient  baois  for  making  suit  use  recommendations.  Recommendations  for 
using  the  suits  must  be  based  on  the  performance  of  the  weakest  material  or 
component . 

Despite  the  extensive  material  testing  conducted  thus  far,  a  number  of 
other  tests  are  required  for  establishing  complete  confidence  in  using  the 
Chemical  Response  Suit.  At  the  time  this  report  was  being  prepared,  several 
typeb  of  testing  were  underway;  these  included: 

(1)  Permeation  Testing  of  Challenge™  5100  againBt  priority  chemical 
gases; 

(2)  Additional  permeation  tests  on  Chemical  Response  Suit  seams; 

(3)  Permeation  testing  of  Challenge™  5200  (a  Teflon/fiberglass 
material)  against  ASTM  F1001  Chemicals  plus  those  chemicals  which 
break  through  Challenge™  5100.  Preliminary  results  from  Chemical 
Fabrics  Corporation  indicate  that  Challenge™  5200  may  have 
increased  physical  integrity  and  chemical  resistance; 

(4)  Permeation  testing  of  promising  outerglove  materials  such  as 
Siebe-North's  Silvershield™  against  representative  chemicals;  and 

(5)  Exhaust  valve  testing  against  various  chemical  atmospheres 

In  August  1987,  the  Coast  Guard  plans  to  initiate  a  new  contract  for 
material  permeation  testing  against  a  large  number  of  chemicals  to  expand  the 
list  of  suit  use  recommendations.  As  before,  the  majority  of  these  chemicals 
will  be  selected  on  the  basis  of  their  spill  history  and  toxicity  using  more 
recent  chemical  data.  Some  of  the  chemicals  will  be  chosen  for  modelling 
purposes,  i.e.,  to  help  determine  why  some  chemicals  permeate  the  material 
while  other  slmillar  chemicals  do  not  (e.g.  allyl  chloride  versus  allyl 
alcohol).  'Che  latter  testing  will  be  used  to  study  the  chemical  interactions 
with  Challenge™  5100  to  determine  which  chemical  parameters  may  be  used  to 
predict  material  performance. 
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The  overall  design  process  for  the  Chemical  Response  Suit  has  bean 
Iterative.  Successive  changes  in  suit  design  have  Increased  the  comfort,  fit, 
and  function  of  the  suit.  However,  some  areas  require  improvement,  as 
recommended  by  field  units  using  the  suit.  Among  these  are: 

(1)  Impending  the  boot  splash  cuff  to  allow  wearers  to  move  easily  in 
outer  boots;  More  recent  versions  of  the  Chemical  Response  Suit  have 
been  made  with  elasticised  cuffs  which  say  solve  this  particular 
problem. 

(2)  Eliminating  the  cooling  system  and  replacement  with  a  lighter,  more 
functional  cooling  device:  The  current  cooling  system  is  heavy, 
reduces  nobility,  and  is  difficult  to  don.  A  new  study  has  been 
Initiated  to  evaluate  the  effectiveness  of  the  current  cooling  system 
relative  to  other  commeriual  cooling  devices.  The  recommendations 
from  this  investigation  will  be  used  In  concideriiig  modifications  to 
the  Chemical  Response  Suit. 

(3)  Developing  Teflon/Nomex  gloves;  The  Coast  Gua:  d  will  attempt  to 
develop  gloves  made  out  of  slmlllar  materials  as  those  used  in  the 
garment.  The  gloves  remain  a  principal  area  of  weakness  in  the 
Chemical  Response  Suit.  Successful  development  of  such  gloves  would 
eliminate  glove  selection  problems  and  provide  uniform  chemical 
resistance  to  the  wearsi. 

(4)  Investigating  alternatives  to  the  cofferdam;  Though  the  cofferdam 
provides  equivalent  protection  to  the  user  at  the  closure  area,  it 
can  be  difficult  to  heat-seal  in  a  field  setting.  The  alternative  of 
a  double  clpper  may  be  examined  and  tested  to  determine  if  this 
protective  feature  permeation  or  penetration  of  the  suit  closure. 

(5)  Examining  other  suit  exhaust  values;  The  current  Stratotech  values 
have  a  relatively  high  cracking  pressure  (2.3  inches  water  gauge). 
Tests  at  Lawrence  Livermore  National  Laboratory  have  shown  that 
pressures  fluctuate  within  Chemical  Response  Suit  from  0.1  to  8.0 
Inches  water  gauge.  The  suit  manufacturer,  Chemical  Fabrics 
Corporation,  has  Identified  an  alternative  valve  which  has  both  a 
lower  cracking  pressure  and  high  flow  volume.  Further  testing  of 
this  valve  is  being  conducted  by  Lawrence  Livermore  National 
Laboratory. 

(6)  Considering  suit  siting;  The  "one  *lte  fits  all**  concept  makes  ault 
fit  difficult  for  the  range  of  Coast  Guard  personnel  who  must  wear 
the  Chemical  Response  Suit.  The  Coast  Guard  will  investigate  the 
possibility  of  a  two  or  three  site  suit  system  in  its  future 
procurement  of  Chemical  Response  Suits. 

The  U.  S.  Coast  Guard  is  actively  participating  in  the  development  of 
consensus  standards  for  chemical  protective  clothing  in  both  the  American 
Society  for  Testing  and  Materials  (ASXM)  and  the  National  Fire  Protection 
Association  (NFPA).  The  latter  organisation  is  developing  performance 
standards  which  will  apply  to  the  manufacturing  of  chemical  protective  suits. 
The  Coast  Guard  hopes  to  transfer  much  of  the  testing  technology  it  has 
developed  into  these  standards.  If  thlr  process  is  successful,  the  Coast 
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Guard  will  benefit  by  being  abla  to  uao  NFPA  atandarda  aa  tha  basla  for  Ita 
protective  auit  procurement  apeciflcatlona*  Tha  axiataoce  of  aueh  atandarda 
by  “thaaaalTua  will  alao  encourage  laproveaenta  among  manufacturer  for  battar 
aatarlala  and  and-producta*  Thla  typa  of  induatry  affort  will  tharafora 
raduca  tha  Coaat  Guard1 a  naad  to  undertake  expanaive  davelopaant  prograaa  auch 
aa  tha  one  describad  In  thla  final  report. 
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APPENDIX  A 


SELECTION  OF  PRIORITY  CHEMICALS 


(Condensed  from  Reference  7) 


CLASSIFICATION  OF  CHEMICALS 


+  Exposure  to  chemical  requires  encapsulating  protection  based  oa 
recommendations  In  "Material  Development  Study  for  a  Hazardous 
Chemical  Protective  Clothing  Outfit,"  Technical  Report  CG-D-58-80 
(reference  2). 


Exposure  to  chemical  does  not  require  encapsulating  protection,  or  no 
determination  on  the  need  for  encapsulation  has  been  made. 


Spill  History; 


Information  as 


rwleefl  3m  a  srpUl  am  teyortsd  to  t'm  Collation 
reported  in  the  U.  S.  Coast  £uard  Pollution  Incident 
mi,  J97*-29B3  (See  Xsfcl*  4nlX. 


Vo  spill  history  axlsta  for  th»  chemical  during  1979*1963  In  the 
Pollution  Incident  Reporting  System. 


Hazard  Level: 


A  Chemical  has  been  assigned  either  a  carcinogen  class  "1"  or  highly 
toxic  "2",  or  is  toxic  through  skin  absorption  as  reported  in  "A 
Marine  Hazardous  Substances  Data  System,"  Final  Report  CG-D-9-86 
(reference  5);  or  the  National  Fire  Protection  Association  has 
assigned  the  chemical  a  "4",  its  highest  health  hazard  rating 
(reference  6). 


B  Chemical  has  a  hazard  assessment  index  of  "3"  as  reported  in 
reference  5,  or  a  NFPA  rating  of  "3". 


C  Other  chemicals  not  included  in  either  classes  A  or  B. 


Requires  Encapsulation 


- * 

Hazard  § 

Class  1 


Spill  History 


FIGURE  1.  -  SELECTION  CRITERIA  USED  FOR  PRIORITY 
HAZARDOUS  CHEMICALS  PERMEATION  TESTING 


CHEMICAL  PRIORITY  CATEGORIES 
SELECTED  FOR  TESTING 


Category  I-IVA  -  All  chemicals  at  Hazard  Laval  A.  Only  12  of  thaaa  chemicals 
bad  not  baan  designated  aa  requiring  encapsulation.  A  daeiaion  was  made  to 
include  thea  in  the  tearing  group  to  avoid  relying  on  a  single  source  of 
personnel  protection  safety  inf or net ion  (reference  2).  This  group  included  51 
chemicals. 


Category  IB  -  Hazard  Level  B  chemicals  with  both  an  encapsulating  suit 
requirement  and  a  spill  history.  There  vere  24  chemicals  in  this  group. 


Category  IC  -  Fourteen  chemicals  which  had  both  a  spill  history  and  a  need  for 
encapsulating  protection,  but  were  not  either  of  Hazard  Level  A  or  B. 


Category  1111  —  tt— teals  in  Hazard  Laval  B  tdth  «  spill  hlartory  But  Aid  mot 
require  ensapsulatlng  protection.  This  group  Included  27  chemicals. 


TABLE  A-l 

KEY  TO  DETECTOR  CODES  AND  COLLECTION  MEDIA  FOR  PERMEATING  TESTING 


Method  of  Detection  Collection  Medium 

Gas  Chromatographic  Techniques 

F  ■  Flame  Ionization  Detector . . . .  air 

E  ■  Electron  Capture  Detector  .  air 

H  ■Hall  Detector . . .  air 

FP  ■  Flame  Photometric  Detector  .  air 

Colorimetric  Techniques 

£  •  f&lorlmetrlc  standard  method  or 

commerlcal  test  kit  based  on  method . .  Miter 

Ion  Chromatography 

A  «  Anion  Column . . . . . water 

Cat  •  Cation  Column  . water 

Other  Techniques 

SI  -  Specific  Ion  electrodes  .  water 

P  ■  Polarography . . . water 

IR  ■  Infrared  spectrograph  1c  analysis . .  air 


TABLE  A*  2 


6roup  NIVA  liquid  Chemicals 
Arranged  by  Humber  of  PIRS  Spills  (*73-'83) 

PS  -  PIRS  spills 

S  ■  Heed  for  encapsulated  suit  (Y»Yes) 


CHRIS  CHEMICAL  HAME 

DETECTOR  CODE 

PS 

__s 

8NZ 

benzene 

F 

91 

Y 

TOL 

tol uene 

F 

81 

ST 

styrene 

F 

59 

CRS 

cresol 

F/C 

33 

PHH 

phenol 

F/C 

26 

FMS 

formaldehyde 

C 

17 

Y 

MTC 

methyl  chloride 

H/E 

15 

ACH 

acrylonitrile 

F 

12 

Y 

HAC 

nitric  acid 

A/C 

8 

Y 

VAM 

vinyl  acetate 

F 

8 

Y 

HU 

*4*?n4em*  chloride 

«/£ 

6 

Y 

err 

tmrtmm  Hetmtlrtoride 

M/E 

6 

HFA 

hydrofluoric  acid 

A/C 

6 

Y 

m 

trlctlanmttvimK 

am 

5 

V 

MM 

alponltrlle 

F  . 

4 

Y 

CRF 

chi oroform 

H/E 

3 

Y 

EAM 

ethyl  amine 

F 

3 

T 

AML 

aniline 

ST 

2 

Y 

8AN 

n-butyl  alcohol 

F 

2 

BCL 

benzyl  chloride 

F 

1 

Y 

BVA 

t-butyl  amine 

F 

1 

Y 

CSA 

chlorosulfonlc  acid 

A 

1 

Y 

EPC 

epl chlorohydrln 

H/E 

1 

Y 

HCM 

hydrogen  cyanide 

31/C 

1 

Y 

MPT 

methyl  parathlon  mp»65F 

FP 

1 

Y 

HTB 

nitrobenzene 

E 

1 

Y 

PTO 

parathlon 

FP 

1 

Y 

POX 

propylene  oxide 

F 

1 

TEC 

1  ,1 ,2,2-tetrachloroethane 

H/E 

0 

Y 

DPC 

1 ,3-dlchloropropene 

H/E 

0 

DOX 

1 ,4-dloxane 

F 

0 

HPP 

2-nltropropane 

F/FP 

0 

Y 

ALC 

allyl  chloride 

H/E 

0 

Y 

BRX 

bromine 

C/P 

0 

Y 

CBB 

carbon  dlsulflde(blsulflde) 

E 

0 

Y 

CPI 

chloroplcrln 

H/E 

0 

Y 

CTA 

cro tonal dehyde 

F 

0 

Y 

TABLE  A-2  (continued) 


CHRIS  CHEMICAL  NAME 

DETECTOR  CODE 

PS 

_s 

DEE  dlchloroethyl other 

H/E 

0 

Y 

DIA  dl  Isopropyl  mine 

F 

0 

DSF  dlMthyl  sul  fete 

FP 

0 

Y 

EDB  ethylene  dl bromide 

H/E 

0 

Y 

EDC  ethylene  dlchlorlde 

H/E 

0 

Y 

6TA  glutaraldehyde 

F 

0 

Y 

HFX  hydrogen  fluoride 

C/A 

0 

Y 

IPP  Isopropyl amine 

F 

0 

Y 

NFA  motor  fuel  anti-knock  compounds  (lead  alkyls)  E 

0 

Y 

TLI  o-toluldlne 

F 

0 

STC  silicon  tetrachloride 

E 

0 

Y 

TDI  toluene  diisocyanate 

F 

0 

Y 

ACY  acetone  cyanohydrin 

F 

0 

Y 

BAM  n-butyl amine 

F 

0 

Y 

There  are  a  total  of  Si  chemicals. 

There  are  a  total  of  398  spills. 

TABLE  A-3 


Group  IB  Encapsulated  Suit  Liquid  Chemicals  with  a  Spill  History 
Arranged  by  Number  of  PIRS  Spills  ( *73- *83) 

PS  •  PIRS  spills 
H  *  Hazard  Index 
N  ■  NFPA  classification 


CHRIS  CHEW  CAL  NAME _ DETECTOR  CODE  _ PS  H  N 


SFA  sulfuric  acid 

AAC  acetic  acid 

ACT  acetone 

EAC  ethyl  acrylate 

ACR  acrylic  acid 

NIK  methyl  Isobutyl  ketone 

AAD  acetal dehyde 

TCE  trlchloroethane 

NCR  adili  Hl> 

ATN  acetonitrile 
ALA  mlljrl  Alalwl 
DPP  ItMueapi  iipawe 
ACC  acetyl  chloride 
ARL  acrolein 
NAN  methyl  acrylate 
TEL  tetraethyl  lead 
XYL  xylenol 
DHA  dl-n-propyl amine 
KDZ  hydrazine 
PRA  n-propy.l  amine 
OLN  oleum 

PPT  phosphorus  trichloride 
CSS  sodium  hydroxide  solution 
TML  tetramethyl  lead 

There  were  a  total  of  199  spills 


A/C 

128  3  3 

F 

13  3  2 

F 

11  3  1 

F 

11  3  2 

F 

10  3  3 

F 

5  3  2 

F 

4  3  2 

H/E 

4  3  2 

It 

131 

F 

2  3  2 

F 

2  3  3 

m 

2  3  2 

IR 

1  3 

f 

1  3 

F 

1  3  2 

E 

1  3 

F 

1  5  3 

F 

0  5  3 

P/C 

0  3 

F 

0  4  3 

A/C 

0  3  3 

E 

0  3 

Cat 

0  3  3 

E 

0  3 

There  are  a  total  of  24  chemicals  In  this  group 


TABLE  A-4 


6  roup  IC  Encapsulated  Suit  Liquid  Chemlct's  with  a  Spill  History 
Arranged  by  Number  of  PINS  Spills  ( *73- *83) 

PS  •  PIRS  spills 
H  •  Hazard  Index 
N  •  NFPA  Index 


CHRIS  CHEMICAL  NAME _ DETECTOR  CODE  PS  H  N 


PCB 

polychlorinated  biphenyl  compounds 

E 

92 

CON 

chlordane 

E 

3 

HPO 

hydrogen  peroxide  60S 

C 

2  2 

MLT 

malathlon 

FP 

2 

BTR 

n-butyraldehyde 

F 

2  5  2 

SHR 

sodium  hydrosulfide  solution 

C/A/  Cat 

2  5 

ETO 

ethlon 

FP 

1 

ire 

•tfcylame  tp-b|dr1a 

f 

1  S  2 

NLD 

naled 

t 

T 

PPO 

phosphorus  oxychloride 

C/A 

1 

STM 

sulfur  moeodileride 

c* 

1  2 

TIP 

tetraethyl  pyrophosphate 

FP 

1 

CCT 

creosote 

F 

0  5  2 

CMH 

cumene  hydroperoxide 

F 

0  1 

There  were  a  total  of  109  spills. 

There  are  a  total  of  14  chemicals  In  this  group 


TABLE  a-5 


Group  1 1  IB  Non-encapsulated  Suit  Liquid  Chemicals  with  a  Spill  History 

Arranged  by  PIRS  Spl'is  ('73- '83) 

PS  •  PIRS  spills 
K  •  Hazard  assessment  Index 
N  -  NFPA  classification 


CHRIS  CHEMICAL  NAME 

DETECTOR  CODE 

PS  H  N 

XLM 

xylene  (meta-xylene  as  model) 

F 

92  3  2 

EGL 

ethylene  glycol 

F 

23  3  1 

PAC 

phosphoric  acid 

C/A 

22  3  2 

CHX 

cyclohexane 

F 

17  3  1 

NAL 

methyl  alcohol 

F 

11  3  1 

HTM 

naphthalene 

F 

10  3  2 

EAL 

ethyl  alcohol 

F 

9  3  0 

MEK 

methyl  ethyl  ketone 

F 

6  3  1 

£0A 

etkjrimmriiaalmi 

«/£ 

S  S3 

vn 

terpentine 

F 

5  3  1 

DCN 

methylene  cfclmrlde 

H/£ 

4  3  2 

MIA 

e4imme 

F 

4  3  1 

ETB 

ethyl  benzene 

F 

3  3  2 

MNN 

methyl  methacrylate 

F 

3  3  2 

DEA 

diethanolamine 

F 

2  3 

CRB 

chlorobenzene 

H/E 

1  3  2 

ETA 

ethyl  acetate 

F 

1  3  1 

EET 

ethyl  ether 

F 

1  3  2 

FFA 

furfural 

F 

1  3  2 

BCN 

n-butyl  acetate 

F 

1  3  1 

BTC 

n-butyl  acrylate 

F 

1  3  2 

PAL 

n-propyl  alcohol 

F 

1  3  2 

PNA 

propionic  acid 

F 

1  3  2 

6AT 

gasoline 

F 

0  3  1 

IPA 

Isopropyl  alcolol 

F 

0  3  1 

NSS 

naphtha 

F 

0  3  2 

TTE 

tetrachl oroethyl ene 

H/E 

0  3  2 

There  were  a  total  of  224  spills. 

There  are  a  total  of  27  chemicals  In  this  group. 


TABLE  A-S 

PRIORITY  LIST  HAZARDOUS  CHEMICALS 
In  order  of  Spill  Frtquoncy 


CHRIS  CHEMICAL  HAHE _ PIRS  SPILLS 


SFA  sulfuric  acid 

128 

SHD  caustic  soda  (sodium  hydroxide) 

95 

PCB  polychlorlnattd  biphenyl  compounds 

92 

XLM  xylana 

92 

BNZ  benzene 

91 

ANA  ammonia 

85 

TOL  toluana 

81 

HCL  hydrochloric  acid 

63 

STY  styrane 

59 

CLX  chlorine 

35 

CRL  crasol 

33 

PHM  fh— ol 

K 

EGL  ethyl  ana  glycol 

23 

PAC  phosphoric  acid 

22 

mi  fonMldahyde 

17 

CHX  cyclohexane 

17 

MTC  methyl  chloride 

15 

AAC  acetic  acid 

13 

TTE  tetrachl oroethyl  ana 

12 

ACN  acrylonitrile 

12 

ACT  acetone 

11 

EAC  ethyl  acrylate 

11 

MAL  methyl  alcohol 

11 

ACR  acrylic  acid 

10 

NTM  napthalene 

10 

EAL  ethyl  alcohol 

9 

NAC  nitric  acid 

8 

VAM  vinyl  acetate 

8 

VC I  vinyl  1 dene  chloride 

8 

ALM  aluminum  sulfite 

7 

CBT  carbon  tetrachloride 

6 

HFA  hydrofluoric  acid 

6 

MEK  methyl  ethyl  ketone 

6 

TCL  trichloroethylene 

5 

EDA  ethyl enedl amine 

5 

MIK  methyl  Isobutyl  ketone 

5 

TPT  turpentine 

5 

AAD  acetaldehyde 

4 

DCM  methylene  chloride 

4 

HXA  n-hexane 

4 

1 


TABLE  AC(cont1nu«d) 


CHRIS  CHEMICAL  NAME 


PIRS  SPILLS 


TCE  trlchloroethane 
CRF  chloroform 
!AM  ethyl  ami no 
PPM  phosphorus 
ETB  ethyl  benzene 
NNN  methyl  methacrylate 
ANL  enlllne 
ACA  acetic  anhydride 
ATN  acetonitrile 
ALA  allyl  alcohol 
DEA  diethanolamine 
NLA  maleic  anhydride 
BAN  n-butyl  alcohol 
BCL  benzyl  chloride 
«rv*atrl  mrtm 
TSA  dilormolfbnlt  acid 
DHA  dimethyl amine 


NTB  nitrobenzene 
POX  oroovlene  oxide 


4 

3 

3 

3 


i: 

•> 

2 

2 

2 

2 

2 
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1.0  INTRODUCTION 

The  majority  of  the  time  in  the  reporting  period  wag  devoted  to 
setting-up  for  testing.  This  included  modifications  of  the  test  apparatus 
to  accomodate  three  permeation  cells,  and  addition  of  valves  and  plumbing 
to  permit  the  Introduction  of  the  permeant  at  a  known  concentration  for  the 
purpose  of  aatablishing  minimum  detectable  limits.  The  apparatus  and  test 
results  are  described  below. 

2.0  PERMEATION  TEST  APPARATUS 

A  photograph  of  the  apparatus  Is  attached  as  Figure  1,  and  a  schematic 
of  the  valving  and  plumbing  is  shown  in  Figure  2.  This  configuration  is 
different  from  the  original  design  presented  to  Lt.  Stull,  the  Project 
Officer,  and  Dr.  Alan  Betz,  the  COTR.  The  apparatus  will  simultaneously 
monitor  the  collection  gas  (Ng)  from  three  cells.  Rather  than  switching 

from  cell  to  cell,  the  system  is  currently  monitored  by  routing  the 
collection  gas  from  the  cells  late  a  —  lime  euad  then  diuertii^  a 
portion  of  tfhls  to  the  pfeotolonixmtlon  detector  (TO) .  This  type  of 
composite  testing  wss  sstsblishsd  to  permit  s  more  rapid  testing.  No  break¬ 
through  will  be  observed  with  the  majority  of  ,  tm  rhmlnsla  during,  the  3- 
hour  maximum  exposure  period.  Therefore,  testing  these  ih—lrmlm  with 
individual  calls  for  3  hours  each  would  result  In  9  hours  of  negative  data. 
If  breakthrough  is  observed,  the  tells  will  he  re-ton  individually  end 
average  breakthrough  timas  and  parmeation  races  will  bs  calculated. 

The  testing  is  conducted  in  the  following  manner.  Instrument -grade 
nitrogen  is  Introduced  into  the  system  through  three  flow  meters,  each 
controlling  the  flow  to  the  collection  side  of  the  permeation  cells  (refer 
to  the  yellow  lines  in  Figure  2).  Flow  rates  are  set  at  90  ml/min. ,  which 
is  equivalent  to  two  volume  changes  par  min..  In  chs  collection  side. 
Preliminary  sxpsrlmsnts  have  shown  that  with  toluana  as  s  permeant  and 
plasticized  polyolefin  as  the  barrier,  flow  rates  did  not  offset  break¬ 
through  times  except  below  30  ml/ain.  It  wss  rsssonsd  that  flow  rstss  above 
90  ml/mln .  would  only  dscrssst  ths  sensitivity  of  the  system.  Mors  impor¬ 
tantly,  an  inerssse  in  flow  rats  would  result  In  s  substantial  inerssse  in 
pressure.  This  pressurs  against  the  sample  would  more  than  likely  alter  the 
permeation  rate.  All  of  ths  tubing  and  fittings  throughout  ths  systsm  are 
nsrrowbore  glass,  Tsflon,  and  stainless  stssl  and  art  not  conducive  to  high 
(>  100  ml/min.)  flow  rates  without  rises  in  prsssurs.  It  might  by  argued 
that  this  flow  rats  is  insufficisnt  to  rssult  in  vaporization  of  rapidly 
permeating  and  poorly  volatile  chemicals.  If  this  csss  ware  to  happen,  TR1 
feels  that  rssults  from  ovary  tsst  systsm  could  bs  questioned.  Breakthrough 
times  are  not  txpectad  to  vary  appreciably.  Howsvsr,  permes-tion  rates 
would  rsflsct  both  diffusion  plus  the  volatilization  rate  of  the  chemical. 
Thus,  ths  flow  rats  and  rssulting  volatilization  rate  in  one  system  would 
give  different  results  from  another  system  even  though  the  recommended 
minimal  flow  rstss,  as  spscifisd  by  ths  ASTM  Standard,  ware  met. 


Figure  2 

pmacaa^ooKi  tost  appasotjq 
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B  C 
B  0 


PROCESS 

CELLS  TO  DETECTOR  VIA  INJECTION  VALVE. 
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N2/TOLUENE  TO  DETECTOR. 
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N2/TOLUENE  TO  TRAP  VIA  INJECTION  VALVE. 
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The  carrier  gas  exiting  tha  calls  is  split,  so  that  60  ml /min.  is 
routed  to  tha  PID  and  tha  remainder  is  vented  (refer  to  blue  lines  in  Figure 
2).  The  portion  going  to  the  detector  flows  first  through  a  Swagelok  needle 
valve  to  control  the  split  and  then  that  to  a  two-position  valve  with 
positions  narked  "C"  end  "D".  Free  this  valve  the  gas  can  either  flow 
directly  to  e  second  valve  with  positions  "A”  and  "B"  or  arrive  at  that 
valve  via  a  calibration  Injection  valve.  The  gas  can  then  be  routed  to  the 
PID  or  to  the  port  for  trapping  with  adsorbents. 

A  typical  test  night  proceed  as  follows.  A  cell  is  prepared  and 
attached  to  the  systen  without  the  challenge  chenlcal.  The  glassware  and 

Teflon  gaskets  are  baked  in  a  vacuus  oven  at  100°C  to  prevent  out-gasing  of 
contaninants .  The  flow  rate  and  elect rose ter/de tec tor  settings  are  estab¬ 
lished  to  record  a  steady  baseline.  Ti.j  rising  of  the  test  begins  upon 
addition  of  the  challenge  chesical.  The  recorder  Indicates  the  breakthrough 
tlae  end  the  lag  period  before  steady-state  permeation  is  reached.  When 
steady -state  perneation  is  Indicated,  the  valve  is  switched  to  position  "B" 
thus  diverting  the  gases  to  the  adsorbent  trap  (e.g.,  charcoal,  Tenax, 

discrete  sesple  volumes.  These  tubes  are  desorbed  and  analyzed  by  gas 
i****"!"*  techniques  specified  by  the  NZOSH  Manuels.  If  no  break - 

checking  the  sensitivity  send  minimus  detectable  limits  for  the  systen  are 
employed. 

The  first  method  involves  the  establishment  of  a  known  concentrator  -f 
toluene  in  the  system.  Figure  2  depicts  the  process  of  calibration  wit: 
toluene.  A  10.2  ppm  toluene  in  nitrogen  mixed  ges  (Scott  Specialty)  is 
routed  through  a  flow  steer  (marked  toluene)  and  joins  downstream  to  a 
nitrogen  line.  The  two  flow  meters  (toluene  end  nitrogen)  allow  the  m5xlng 
of  a  standard  gas  containing  from  zero  to  10.2  ppm  toluene.  The  mixed  gas 
is  then  routed  through  the  system  to  the  PID.  Figure  3  shows  a  typical 
detector  response  in  millivolts  as  a  function  of  toluene  concentration  from 
one  to  five  parts  per  million.  The  scatter  in  data  points  is  not  due  to  the 
detector  response,  but  rather  to  the  inability  to  accurately  produce  a 
toluene  standard  using  the  flow  meters.  However,  for  these  purposes  the 
accuracy  of  the  toluene  standards  is  acceptable.  The  sensitivity  of  the 
system  exceeds  the  limits  of  the  flow  meters  to  mix  a  very  low  (<  1  ppm) 
toluene  standard.  The  noise  in  the  system  is  ±  0.4  mv.  A  signal  that  is 
twice  the  noise  would  be  easily  recognized.  Based  on  this  assumption,  a 
signal  of  0.8  mv  above  baseline  would  be  the  minimum  detectable  limit.  For 
toluene,  the  0.8  mv  response  would  correspond  to  0.04  ppm  toluene  at  a  60 
ml/min.  flow  rate  through  the  detector. 

Ocher  chemicals  with  a  substantially  different  response  will  have 
different  minimum  detectable  limits  with  the  PID  system.  Therefore,  if  no 
breakthrough  occurs,  MDLs  will  be  checked  in  an  empirical  manner  by  a  second 
method.  This  involves  a  6-port  injection  valve  end  calibration  sample  loop 
that  is  illustrated  in  Figure  2.  A  static  gas  sample  is  prepared  with 
glass,  gas 
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collection  bottles  equipped  with  septa.  Typically,  the  standard  is  prepared 
by  volatilisation  of  a  known  aaount  of  the  ehenical  followed  by  appropriate 
dilution.  The  prepared  standard  (£  1  ppa)  is  than  loaded  in  the  injection 
sample  loop  (10  al)  and  injected  in  the  systea  at  60  al/ain.  The  detector 
vill  respond  for  approximately  seven  saeonds  to  this  cheaical.  Assuaing 
linearity  in  the  detector  response,  an  MDL  will  be  calculated  at  a  signal 
that  is  twice  the  noise.  This  value  will  always  be  overstat  ',  siaply 
because  the  standard  cheaical  that  is  injected  will  be  less  than  the 
calculated  concentration  due  to  unavoidable  sorption  of  the  cheaical  to 
glass  and  aetal  surfaces. 

2.1  Problem  Areas 

The  peraeatlon  testing  of  the  Challenge  5100  aaterlal  has  been  slow  to 
get  started,.  There  are  several  reasons  for  this.  One  is  the  re-flxturlng 
vo  accoaaodate  three  cells  and  to  provide  for  a  method  of  establlahlng  MDL* 
for  each  cheaical.  The  following  la  a  list  of  gllches  and  eat -back*  that 
have  been  corrected: 

(1)  Off-gassing  of  hydrocarbons  froa  0- rings  and  adsorption  of 

peraeants  by  0-rlngs.  Corrected  by  going  to  all  stainless  steel 
and  glass  construction  with  short  segments  of  Teflon  tubing. 

(£)  leaks  in  call#  because  back -pressure  fxsm  low  dead  volume 
tubing  and  iaproper  tightening  of  flanges.  Corrected  by  re- 
plumb' z,«  the  systea  to  elialnate  back  pressure.  Verification  of 
leak-proof  assembly  was  achieved  by  testing  of  cells  with  a 
device  containing  a  aagnahelic  gauge.  Snail  leaks  can  be  quickly 
detected  during  esseally  of  the  cells. 

•  (3)  Sensitivity  of  the  systea  to  vibrations  and  teaperctur*  change*. 
Corrected,  as  best  as  possible,  by  placement  in  a  stable 
environment . 

(4)  Probleas  with  off-gaslng  of  previously  used  Teflon  gaskots  and 
glassware.  Corrected  by  incubation  of  the  gaskets  in  a  vacuum 
oven  at  100  C. 

(5)  System  shut-down  due  to  daaaged  UV  light  source.  Corrected  by 
repU"csa*nt  of  the  light  source.  The  light  source  was  of  a  new 
design,  thus  necessitating  a  restart  of  permeation  testing 
because  of  different  sensitivity. 

(6)  Adsorption  of  chonlcals  on  the  walls  of  the  stainless  steel 
tubing.  It  is  apparent  that  son*  adsorption  of  chonlcals  will 
unavoidably  occur  on  the  walls  of  the  tubing.  This  has  been 
observed  with  systea  checks  using  toluene.  TRI  is  still  in  the 
process  of  grappling  with  this  problem  which  is  eoanon  to  all 
sensitive  peraeatlon  test  apparatuses.  The  only  area  that  is 
affected  is  the  minimum  detectable  limits  because  the  path  of  the 
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KDL  standard*  is  not  oxaetly  tha  seme  as  tha  permeants.  If  no 
solutions  can  bo  found,  KDL  values  will  ba  expressed  at  "lot* 
than  or  equal*  values.  that  la,  If  0.1  ppm  of  a  standard  gavo  a 
datoetor  aignal  of  twice  tha  noiso,  chon  tha  KDL  would  bo 
reported  aa  £  0.1  ppn.  Tha  lass  than  flguro  would  signify  that 
the  coneontration  at  tha  dotaetor  waa  probably  laas  than  0.1  ppa 
boeauso  of  adsorption,  but  if  thoro  war*  0.1  ppa  at  tha  datoetor, 
tha  datoetor  response  would  have  boon  at  least  twice  tha  noise. 


3.0  RESULTS 

Complete  tosts  of  tha  notarial  with  toluene ,  styrene  and  cresol  have 
bean  completed.  These  are  attached  in  the  requisite  formatting  and  with 
Xerox  eopies  of  aetual  recorder  tracings.  Phenol  has  boon  tested  with  no 
breakthrough.  However,  these  results  are  pending  the  establishment  of  HDLs. 


4.0  TROnCIED  SCHOOL! 


The  apparatus  la  currently  working  well  except  for  tha  previously 
stated  problem  with  establishing  HDLs.  Rather  than  delay  testing,  112  will 
continue  to  do  the  tasting  and  establish  HDLs  at  a  later  date,  when  other 
ideas  have  tested.  1R1  will  continue  to  use  the  toluene  standard  to  verify 
reproducibility  and  sensitivity  of  the  systea. 

The  projected  schedule  Is  10  chemicals  per  week.  This  schedule  was 
started  April  3  and  barring  unforeseen  problems,  the  117  chealcals  will 
easily  be  cosplated  before  the  end  of  the  fiscal  yoar. 

It  is  suggested  that  tha  COTR  visit  TRI  for  discussions  on  HDLs.  future 
vork  with  mixtures,  and  analytical  methods  that  do  not  use  gas  chromato¬ 
graphy.  It  is  also  suggested  that  test  sheets  of  well -characterised 
neoprene  be  provided  to  TRI  for  testing  with  one  or  more  chealcals.  This 
testing  will  ensure  that  test  results  with  the  FID  systea  are  comparable  to 
those  reported  by  other  investigators. 


CHEMICAL  PROTECTIVE  CLOTH INC  PRODUCT  EVALUATION  DATA 
(On*  Mattrltl-Ont  Chcolctl  Strict) 


1.  DESCRIPTION  OP  PRODUCT  EVALUATED 

At  TYPE t  Toflon  l«nln*t*d  HOMEX 
B:  MATERIAL  GENERIC  NAME :  Cholltnto  Si 00 

Ct  CONDITION  BEFORE  TEST:  Unutod>  no  vltlblo  Inporloctlont  - 
D:  SUPPLIER:  Chonlctl  Fabric  Corp. 

Et  CATALOG  NUMBER:  N/A 

P:  LOT  OR  MANUFACTURER  DATE:  N/A  ~ 

C:  NOMINAL  THICKNESS:  I>20nll 
B:  DESCRIPTION:  _  " 


II.  TEST  METHOD  (ASTM  F739-81  or  EQUIVALENT) 

A.  DATE  TESTED:  April  2.  1986 _ 

B.  TESTING  LABORATORY:  Toxot  Bototrch  Inttltuto _ “ 

_  Mtt  Bw  Cfa«on  Inti.  Antrim.  TK  733 

C.  ANALYTICAL  METHOD:  lantlnuout  photolonitttlon  aotoction 

•i  D.  TEMPERATUI  !:  22-23* 

E.  COLLECTION  *» 

SYSTEM:  . .  . . ""  ~~ 

P.  OTHER  TEST  CONDITIONS:  ~ 

C.  DEVIATIONS  FROM  ASTM  F7&-B1  METHOb:  how  rnto  to  coilo  not  Wcc7nln 
H.  COMMENTS:  _ 


!  III.  CHALLENGE  CHEMICAL 


A.  CHEM  NAME(e)  :  Toluont 

:  Toluont 

:  Toluont 

B.  CAS  NUMBER(t):  352 

292 

:T53 

C.  CONC.  (IF  MIX):  N/A 

:  N/A 

:  57a 

D,  CHEMICAL  SOURCyTjTT .  jtkjtr  :  3TY7" BnRor  J .f .  Itkor 


Botitnt  trod*  :  Bttgont  trade  :  Rtogont  trodo 

!  IV.  TEST  RESULTS 


A.  NUMBER  OF  SAMPLES  TESTED:  Thro* _ _ _ _ 

B.  BREAKTHROUGH  TIME:  No  breakthrough  wtt  obttrvtd  tfttr  3  hourt. 
MIN  DETECTABLE  LIMIT:  6.04  ppn 

C.  STEADY  STATE  PERMEABILITY  RATE:  N/A 

ANALYTICAL  SENSITIVITY :  0.3  Coulotht/trtt  db*n»«n«) 

D.  SAMPLE  TUCrjIESS:  17-19  nil _ 

E.  OTHER  OBSERVATIONS:  _  _ 


V.  SOURCE  OF  DATA 


Sonplot  uoro  run  by  !>*•► Vtrtchoor  on  April  2,  1986 
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1.0  INTRODUCTION 

The  determination  of  minimum  detection  limits  is  necessary  to  obtain 
meaningful  permeation  results  for  the  USCG  project.  A  syringe  puap  method 
has  been  used  with  satisfactory  results  with  TRI's  permeation  test  system. 
This  final  report  outlines  the  further  development  of  this  methodology. 
Completion  of  this  third  task  order  also  includes  an  application  manual  and 
fabrication  of  the  system. 

2.0  EQUIPMENT 

The  apparatus  need  to  perform  the  permeation  testing  ■consisted  of  ASTM 
standard  two  inch  or  one  inch  glass  permeation  cells  with  PTFE  gaskets  and  a 
photoionization  detector.  Stainless  steel  tubing  and  short  pieces  of 
flexible  PTFE  tubing  allowed  a  flow  of  nitrogen  to  continually  sweep  through 
the  collection  sic??  of  the  cell  to  the  detector.  The  photoionization 
detector  was  an  HNU  model  PI-52-02  outfitted  w‘  i  either  an  11.7  or  10.2eV 
laap.  The  response  from  the  detector  was  recorded  on  a  Houston  Instruments 
strip  chart  recorder, 

A  Sage  Instruments  syringe  pump  Model  341  was  used  with  an  SGE,  gas 
tight,  removable-needle,  5  pi  glass  syringe  to  puap  the  chemical  of  inter¬ 
est.  The  syringe  was  outfitted  with  needles  cut  from  small  diameter 
vitreous  silica  tubing.  The  syringe  was  modified  to  better  fit  the  needs  of 


the  system. 
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3 . 0  METHODS 

The  peraeation  test  apparatus  was  operated  by  aethods  consistent  with 
ASTM  aethod  D-739.  Standard  2  inch  peraeation  cells  were  used  in  which 
aluminum  foil  was  sandwiched  between  the  challenge  side  and  the  collection 
side  of  the  cell  to  create  an  iaperaeable  Carrier  for  MDL  determination. 
Nitrogen  flowed  at  100  cc/ain  into  the  collection  side  of  the  cell,  across 
the  saaple  surface  and  out  to  the  photoionization  detector  in  an  open 
ioop  system.  The  collection  side  of  the  cell  -sms  continually  monitored  for 
the  presence  of  the  challenge  chemical . 

Minimum  detection  limits  were  determined  by  pumping  the  chemical  of 
interest  into  the  collection  side  of  a  standard  permeation  cell  at  a  very 
slow  rate  using  a  syringe  pump.  The  chemical  was  filtered  prior  to  filling 
the  syringe  using  a  0.2  micron  disposable  filter  assembly.  The  tip  of  the 
needle  was  placed  into  a  specifically  fabricated  glass  joint  fitted  to  the 
permeation  cell  (see  Figure  1). 

A  constant  low  level  concentration  of  the  chemical  of  interest  was 
delivered  to  the  detector  via  the  same  pathway  a  permeant  would  travel.  The 
pump  rate  could  be  adjusted  frca  a  minimum  of  0.116  pl/hr  to  many  higher 
settings.  The  concentration  of  the  chemical  of  interest  being  delivered  to 
the  detector  was  calculated  using  the  following  equation: 
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d  x  MV  x  PR 

ppm  «  - 

MW  x  F 

where  d  Is  the  density,  MV  is  the  molar  volume  (24,450  (pl/mmole)),  PR  Is 
the  syringe  pump  rate  (yl/hr),  MW  is  the  molecular  weight  (mg/mmole),  and  F 
is  the  nitrogen  flow  rate  (1/hr). 

The  millivolt  response  generated  from  the  determined  concentration  was 
used  to  calculate  the  minimum  detectable  limit.  The  minimum  detectable 

limit  mm s  subjectively  defined  ms  tte  concentrmtlom  corresponding  to  the 
response  that  «is  twice  the  anise  level.  The  noise,  level  mas  determined  ms 
the  long  term  fluctuation  from  the  average  baseline. 


4.0  APPLICATIONS 

Initially  the  response  generated  by  the  slow  introduction  of  the 
chemical  into  the  permeation  cell  was  not  a  smooth  recorder  tracing.  The 
tip  of  the  needle  was  placed  directly  in  the  stream  of  nitrogen  entering  the 
collection  side  of  the  permeation  cell.  This  resulted  in  a  wildly  pulsating 
response  that  centered  around  the  expected  value.  This  was  possibly  caused 
by  aicrodroplet  formation  at  the  tip  of  the  needle.  An  increased  response 
was  produced  when  the  droplets  were  dispersed  by  the  force  of  the 
nitrogen  stream  and  evaporated.  This  was  followed  by  a  period  of  lower 
response  while  the  microd’-oplet  was  reforming. 
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To  alleviate  this  problem,  the  needle  was  then  placed  into  the  adapter 
at  the  glass  joint  of  the  peraeation  cell.  This  reaoved  the  tip  of  the 
needle  froa  the  turbulent  nitrogen  streaa  and  forced  the  cheaical  to  diffuse 
down  the  glass  adapter  before  entering  the  outlet  streaa.  This  diffusion 
process  helped  to  average  out  ainor  concentration  variations.  It  was  found 
that  the  placeaent  of  the  needle  closer  to  the  nitrogen  streaa  caused  a  aore 
varied  response.  Placeaent  of  the  needle  tip  in  the  center  of  the  length  of 
the  ground  glass  stopper  provided  the  optiaum  response. 

Three  sizes  of  capillary  tubing  (0.025.  0.050.  and  0.075  aa  inside 
diameter)  were  need  as  needles  In  the  system.  It  was  expected  tfeat  a 
smaller  diameter  tubing  .mould  decrease  tfee  size  of  the  microdroplet  formed 
and  help  decrease  the  amplitude  of  the  pulsing  response.  ;he  tubing  had  no 
apparent  effect  on  the  response. 

A  disk  of  glass  fiber  filter  was  cut  to  fit  the  inside  diaaeter  of  the 
ground  glass  adapter  and  placed  at  the  tip  of  the  needle.  It  was  expected 
that  the  filter  would  act  as  a  aicroporous  diffuser  and  reduce  the  pulsing 
effect  of  the  aicrodroplet  foraation.  In  actuality  the  filter  was  found  to 
act  os  an  absorbent,  retaining  the  chemical  of  interest  and  holding  it  for  a 
period  of  tine  that  decreased  the  efficiency  of  the  MDL  determination.  It 
was  also  difficult  to  keep  the  filter  in  place  at  the  tip  of  the  needle. 
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Temperature  had  a  strong  effect  on  the  response  generated.  Minor 
increases  in  temperature  such  as  those  produced  by  touching  the  needle 
created  a  spiked  response.  The  signal  mould  then  fall  below  the  expected 
value  before  resuming  the  initial  response.  This  effect  could  be  explained 
by  thermal  expansion  of  the  liquid  within  the  barrel  of  the  syringe  and  the 
needle  Itself.  Efforts  were  made  to  insulate  the  needle,  although  this  had 
little  effect  on  improving  the  pulsing  of  the  response. 

The  cells  and  syringe  pump  were  placed  in  an  incubator  in  an  effort  to 
thermostat  the  system.  This  effectively  smoothed  the  mignal.  Some  pulsing 
was  observed  that  could  be  attribated  to  the  turning  on  and  off  mf  the 
heating  element  to  produce  slight  fluctuations  in  temperature.  The  liquid 
in  the  needle  and  the  barrel  of  the  syringe  emulated  a  very  sensitive 
thermometer.  The  expansion  and  contraction  due  to  temperature  changes 
altered  the  rate  of  delivery.  Because  of  this  "thermometer  effect"  it  was 
critical  that  the  temperature  be  precisely  and  smoothly  maintained. 

The  concentration  delivered  to  the  detector  is  strongly  dependent  on 
the  flow  rate  of  nitrogen  to  the  detector  and  the  flow  rate  of  the  chemical 
of  interest  into  the  cell.  Any  leaks  in  the  system  or  variances  in  the  flow 
rate  had  a  substantial  effect  on  the  response. 
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The  syringe  itself  was  evaluated  and  aodified  to  better  fit  the  needs 
of  the  systea.  A  octal  stop  was  added  near  the  end  of  the  barrel  to  keep 
the  barrel  froa  slipping  in  the  puap's  syringe  holder.  The  syringe  guide 
tip  was  glued  to  the  base  of  the  syringe  to  elialnate  one  source  of  leaks. 

It  was  found  that  the  PTFE  tip  on  the  plunger  oust  fit  tightly  in  the  barrel 
of  the  syringe  to  Insure  that  the  correct  aaount  of  chealcal  is  delivered 
Into  the  peraeation  cell.  It  was  believed  that  at  slow  puap  rates  a  portion 
of  the  liquid  escapes  around  the  tip  of  the  plunger  resulting  in  a  lesser 
aaount  of  chealcal  being  delivered  to  the  cell. 


Detector  response  for  toluene  was  investigated  as  a  f auction  e? 
standard  1”  and  2"  peraeation  cells.  There  was  no  discernible  difference  in 
the  response  values. 

5.0  VALIDATION 


Known  concentrations  of  standard  toluene  gas  were  introduced  into  the 
systea  and  coapared  with  the  detector  response  froa  toluene  introduced  via 
the  syringe  puap  (Figure  2).  As  expected,  the  responses  generated  froa  the 
standard  toluene  gas  were  linear  with  respect  to  concentration  (square 
syabols  in  Figure  2).  Neat  toluene  delivered  into  the  systea  by  the  syringe 
puap  is  shown  with  the  triangular  syabols  in  Figure  2.  The  lowest  concen¬ 
tration.  4.45  pps.  was  calculated  froa  the  slowest  puap  rate  (0.116  pl/hr) 
at  a  flow  rate  of  100  al/ain.  Lower  levels  of  toluene  (circular  syabols) 
were  achieved  by  diluting  the  toluene  in  acetonitrile,  which  is  not  seen  by 


Detector  Response  (Volts) 


Toluene  (ppm) 


Figure  2.  Comparison  of  the  Responses  of  Toluene  Introduced  vis  the 
Syringe  Fuap  with  Known  Concentrations  of  Toluene  Gas. 

Standard  toluene  gas  concentrations  (■); 

Calculated  toluene  levels  from  neat 
Toluene  Introduced  with  the  syringe  putwp  (A)» 
Calculated  toluene  levels  from  toluene 
diluted  tn  acetonitrile  and  Introduced 
with  the  syringe  pump  (#). 
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the  photoionization  detector.  Figure  2  illuatrates  that  the  calculated 
concentrations  of  toluene  delivered  by  the  syringe  puap  are  the  same  as 
known  levels  of  standard  toluene  gas  and  that  the  syringe  puap  nethod  can 
reproducibly  Introduce  toluene  vapors  into  the  permeation  test  system  in  a 
linear  fashion. 

The  dilution  of  toluene  in  acetonitrile  is  an  example  of  an  effective 
nethod  to  achieve  low  concentrations  for  KDL  determinations.  The  chemical 
of  interest  is  diluted  in  a  volatile  solvent  that  is  not  detected  by  the 
method  of  analysis.  Tor  example,  for  systems  using  electron  taplwe  detec¬ 
tors.  2.2 . 4 -tr  inethyl  pentane  or  other  appropriate  nJftaaes  momid  fee  amafmJ  am 
a  dilution  solvent.  In  addition  to  dilution,  solvents  provide  an  effective 
method  for  introducing  less  volatile  and  viscous  compounds  into  the  system 
for  MDL  determination.  The  highly  vplatile  solvents  would  act  in  vaporizing 
the  chemicals  that  would  tend  to  remain  at  the  tip  of  the  needle  in  the 
neat,  liquid  state. 

Five  other  chemicals  (acetone,  benzene,  hexane,  tetrachloroethylene, 
and  styrene)  with  varying  volatilities  were  also  tested  in  the  syringe  pump 
system  for  linearity  of  response.  The  result*?  of  these  tests  are  outlined 
in  Figures  3-7.  The  linearity  of  the  responses  indicates  that  the  syringe 
pump  method  is  applicable  to  MDL  determinations  for  other  organics. 


ACETONE  (ppm) 


Figure  4  -  Linearity  of  response  with  respect  to  concentration 
of  Benzene  delivered  by  the  syringe  pump  system. 


HEXANE  (ppm) 


Detector  Response  (Volts) 
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Figure  7  -  Linearity  of  response  with  respect  to  concentration 
of  Styrene  delivered  by  the  syringe  pump  system. 
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6.0  CONCLUSION 

Deported  breakthrough  tiaee  in  peraeation  testing  are  strr  ]y  depen¬ 
dent  upon  the  sensitivity  of  the  analytical  aethod  used.  The  standard 
aethod.  ASTM  D-739  gives  guidelines  for  perforaing  peraeation  testing  but 
does  not  specify  the  analytical  Methods  or  the  coaplete  test  apparatus.  A 
universal  technique  for  coaparlng  and  correlating  results  froa  different 
aysteas  is  needed.  The  syringe  puap  aethod  is  an  effective  technique  which 
delivers  known  concentrations  through  the  sane  pathway  that  the  peraeant 
would  travel.  It  allows  detection  Halts  and  peraeation  tasting  to  be 
perforaed  at  different  tines  and  correlated  by  tbe  relationship  of  a 
standard  gas  (toluene),  thus  conpensatii\g  for  differences  in  sensitivity. 
Differences  in  the  size  of  tubing,  size  of  peraeation  cell,  and  position  of 
the  needle  tip  have  little  effect  on  the  efficiency  of  the  systea.  Modi¬ 
fication  of  the  syringe,  attention  to  flow  rates,  and  Maintenance  of  a 
constant  tenperature  are  lnportant  iteas  to  consider  when  optialzlng  the 
syringe  puap  aethod  for  deteraining  DDLs. 
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1.0  INTRODUCTION 

An  Innovative  aethod  for  determining  minimum  detection  Halts  in 
peraeatlon  testing  has  been  developed.  A  syringe  pump  Is  used  to  deliver  1 

the  cheaical  of  Interest  Into  a  standard  ASTM  peraeatlon  cell  at.  a  very  slow 
rate.  A  constant  low  level  concentration  of  the  cheaical  of  interest  is 
sent  to  the  detector  via  the  saae  pathway  the  peraeant  would  travel.  The 
purpose  of  this  aanual  is  to  instruct  the  reader  in  the  application  of  this  j 

system.  .  | 

] 

] 

1 

j 

i 

2 . 0  INSTRUMENTATION 

Sage  Instruments  Model  341  syringe  pump 

1 

SGE  gas  tight,  removable  needle,  5ul  glass  syringe  •  j 

SGE  vitreous  silica  tubing,  0.075mm  ! 

Glass  adapter  and  fittings 
Standard  ASTM  permeation  cell,  1  or  2  inch 

3.0  CALIBRATION 

Calibration  of  the  syringe  pump  is  necessary  to  determine 
the  rate  of  delivery  of  the  chemical  of  interest. 

A.  Plug  in  the  syringe  pump  and  note  that  the  power  light 

is  on  when  the  toggle  switch  is  set  to  either  puap  rate  (ml/min 
or  ml /hr ) . 
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B.  Place  the  drive  carriage  (black  box)  on  the  gears  at  the 

far  right  position,  asking  sure  the  box  is  parallel  to  the  edge 
of  the  puap. 

C.  Mark  the  position  of  the  drive  carriage  (a  piece  of 
aasking  tape  works  well  for  this). 

D.  Set  the  rate  selector  switch  to  1.  Turn  he  node  switch 
to  the  "on  al/hr"  position. 

E.  Make  note  of  the  tine.  Allow  the  puap  to  operate  at 
least  24  hours. 

F.  Turn  off  the  pump  and  again  note  the  time.  Measure  the 
distance  the  drive  carriage  has  traveled  in  centimeters. 

G.  Calculate  the  delivery  rate  using  the  following  equation: 

Distance  traveled  in  cm  x  Sul 

Tine  in  hours  2.55cm 

Where  2.55cm  corresponds  to  the  length  of  5pl  of  liquid  in 

the  SGE  syringe. 
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For  exaaple,  if  the  drive  carringe  traveled  3. Sea  in  60  hours  the 
calculation  would  be: 


3 .  Sea 
60  hrs 


Sul 


2.55ca 


0.114  ul/hr 


4.0 


This  is  the  amount  of  cheaical  delivered  per  hour  at  a  pymp  rate 
setting  of  lal/hr  with  the  SGE  Spl  syringe. 

METHOD 

A.  Standard  1  or  2  inch  permeation  cells  may  be  used  with 

this  method. 

1.  To  use  a  standard  2  inch  permeation  cell,  sandwich 
aluminum  foil  between  the  challenge  and  the  collection  side 
of  the  cell.  (This  creates  an  iaperaeable  barrier,  keeping 
the  chemical  of  interest  on  the  collection  side  of  the  cell.) 
Position  the  cell  so  that  the  collection  side  of  the  cell  is 
facing  the  syringe  pump  (See  Figure  1).  Place  the  ground 
glass  stopper  in  place  in  the  cell. 

2.  To  use  a  standard  1  inch  permeation  cell,  seal  the 
challenge  and  the  collection  sides  of  the  cell  together. 
Position  the  cell  so  that  the  challenge  side  is  facing  the 
syringe  pump.  Place  the  ground  glass  stopper  in  place  in  the 
cell. 
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Set  the  detection  systea  for  standard  conditions  as  per 
noraal  operating  procedure.  Set  the  appropriate  nitrogen  flow 
through  the  peraeation  cell  and  to  the  detection  systea.  Adjust 
the  baseline  to  zero.  Allow  the  systea  to  stabilize  while 
proceeding  with  steps  C-J. 

Cut  a  piece  of  vitreous  silica  tubing  to  a  length 
convenient  to  reach  froa  the  syringe  to  the  inside  of  the 
peraeation  cell.  Reaove  the  end  cap  froa  the  syringe  and  thread 
the  tubing  through  the  cap  and  through  the  teflon  spacer  so  that 
the  tabiag  eattsasda  appriarlaately  one  inch  past  the  and  of  the 
syringe  side  of  the  cap.  (Note  if  the  tubing  will  not  fit 
through  the  teflon  spacer,  the  hole  in  the  spacer  can  be  enlarged 
with  the  reaaing  tool  provided  with  the  syringe.) 

The  syringe  can  be  filled  with  the  chealcal  of  interest 
by  one  of  two  aethods: 

1.  The  syringe  can  be  back-filled  by  using  another  syringe 

to  fill  the  barrel.  A  5-10yl  syringe  with  a  saall  diameter 
needle  slightly  longer  than  the  length  of  the  S6E  syringe 
works  well  for  this.  Fill  the  back-fill  syringe  with  the 
chealcal  of  interest;  insert  the  needle  in  the  SGE  svringe 
and  fill  the  barrel,  aaking  sure  there  are  no  bubbles  in  the 
liquid. 
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2.  The  syringe  can  be  filled  by  directly  placing  the  tip  of  the 
syringe  (without  the  tubing  or  the  end  cap  on)  in  the 
cheaical  of  Interest  and  siphoning  the  cheaical  into  the 
syringe.  A  10  al  size  pipette  puap  works  well  for  this. 
Attach  the  pipette  puap  to  the  end  of  the  syringe,  place  the 
syringe  in  the  cheaical  of  interest  and  slowly  suck  the 
cheaical  into  the  syringe.  When  the  cheaical  is  above  the 
plunger  line,  carefully  detach  the  pipette  puap.  The  pipette 
puap  can  also  be  used  to  eliainate  bubbles  in  the  barrel  by 
pulling  a  gentle  vacuum  on  the  chemical  and  forcing  the 
bubbles  to  rise  to  the  surface. 

Attach  the  end  cap  with  the  vitreous  silica  tubing  to  the  filled 
syringe.  Make  sure  that  the  syringe  end  of  the  tubing  is  "square" 
and  butts  up  tightly  against  the  aetal  guide  tip.  Plnger  tighten 
the  end  cap  as  tight  as  possible.  Gently  tug  on  the  silica  tubing 
to  aake  sure  the  tubing  fits  tightly. 

Carefully  place  the  teflon  tipped  plunger  in  the  syringe,  asking 

t 

sure  that  no  air  bubbles  are  trapped  at  the  tip.  The  plunger 
should  fit  snugly  in  the  barrel,  but  one  should  not  have  to  force 
it.  A  slight  bend  to  the  aetal  portion  of  the  plunger  when 
pressure  is  applied  is  permissible. 

Apply  pressure  to  the  plunger  until  the  cheaical  coaes 
out  of  the  tubing. 
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Lift  the  knob  of  the  spring  loaded  syringe  holder  high 
enough  to  acconaodate  the  syringe  barrel.  Place  the  loaded 
syringe  In  the  syringe  holder,  resting  the  aetal  atop  on  the  back 
of  the  holder.  Loner  the  knob  to  hold  the  syringe  in  place. 

Place  the  drive  carriage  on  the  gears,  aaking  sure  the  carriage  is 
parallel  to  the  edge  of  the  puap.  Advance  the  drive  carriage 
by  turning  the  rate  selector  switch  to  9  al/aln.  As  the  carriage 
approaches  the  syringe,  check  to  sake  sure  that  the  puap  actually 
delivers  the  cheaical  froa  the  tip  of  the  needle.  As  soon  as  the 
cheaical  can  be  observed  coaiag  froa  the  tip  cf  the  needle,  turn 
the  pump  off. 

Thread  the  vitreous  silica  tubing  through  the  fittings  in  the 
specially  fitted  glass  adapter.  Position  the  tip  of  the  tubing  in 
the  center  of  the  ground  glass  stopper.  Tighter,  the  fitting  at 
the  other  end  of  the  adapter  to  hold  the  tubing  i»>  place. 

Remove  the  stopper  from  the  equilibrated  permeation  cell  system 
and  replace  with  the  adapter.  To  insure  a  tight  seal,  a  small 
amount  of  stopcock  grease  may  be  placed  on  the  stopper.  Hold  the 
stopper  in  place  by  sealing  with  a  small  piece  of  parafilm. 
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Sat  the  rata  aalactor  to  1  and  switch  the  aoda  to  al/hr  to  bagln 
puaplng  the  cheaical  into  the  systea.  A  raaponaa  should  be 
detected  within  a  few  ainutes.  depending  on  the  volatility  of 
the  cheaical  of  Interact.  Allow  the  reaponae  to  reach  a  steady 
state  before  concluding  the  analysis.  Reaove  the  adapter  and 
replace  with  the  ground  glass  stopper  to  check  the  baseline  at 
the  coapletion  of  the  run. 


5.0  CALCULATIONS 


The  concentration  of  the  cheaical  of  Interest  delivered  to  the  detector 
is  deterained  by  the  following  foraula: 

PPM  delivered  -  d  x  MV  x  PR 

MW  x  F 

Where  d  is  the  density  of  the  cheaical  of  interest 
MV  is  the  aolar  voluae  (24,450  yl/aaole) 

PR  is  the  syringe  puap  rate  (yl/hr) 

MW  is  the  aolecular  weight  of  the  cheaical  of  interest  (ag/aaole) 

F  is  the  nitrogen  flow  rate  (1/hr) 
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Tha  ainiaua  detection  llait  was  aubjactivaly  dafinad  at  tha 
concentration  corraaponding  to  tha  raaponaa  that  was  twice  tha 
noiae  level.  The  noiae  was  determined  as  tha  long  tara 
fluctuation  froa  the  average  baseline.  The  MDL  ts  calculated  by 
the  following  foraula: 

MDL  in  ppa  ■  ona  delivered  x  2  x  N 

R 

Where  N  is  the  noise  in  aillivolts 

&  Am  thm  — j - tk  ffhaairal  «/  iatarast  la  Millivolts 

MOTE:  Thin  tqiatiae  cam  Also  fee  a art  with  detection  system  that  respond 

In  units  other  than  aillivolts.  The  use  of  different  units  will 
have  no  effect  on  the  deteraination  as  long  as  the  noise  and  the 
response  are  aeasured  in  the  saae  units. 

For  exaaple.  the  KDL  for  toluene  would  be  daterained  as  follows: 

ppa  delivered  -  0.8669  x  24450  X  0.114  ■  4.37  ppa 

92.15  x  6 

If  the  aillivolt  response  generated  by  toluene  was  2160,  and  the  noise  was 
32.  the  MDL  would  be  deterained  as  follows: 

MDL  in  ppa  -  4.37  X  2  x  32  »  0.129  ppa 

2160 
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TROUBLESHOOTING 

No  Response,  lover  than  expected  response 

1.  Check  all  fittings  for  leaks 

2.  Check  the  syringe  for  clogs  and/or  bubbles 

3.  Make  sure  puap  is  actually  delivering  the  liquid 

4.  Check  syringe  for  leaks 

a.  Break  off  the  tip  of  the  silica  tubing  that  fits  into 
the  guide  tip  of  the  syringe  and  mascara  the  cap. 

b.  Check  tip  of  plunger,  resize  if  necessary.  The  teflon  - 
tip  can  be  resized  by  heating  it  to  350  degrees,  causing 
the  teflon  to  expand.  (If  the  plunger  does  not  fit 
tight  enough,  liquid  sill  escape  around  the  tip  of  the 
plunger . ) 

c.  Replace  the  teflon  spacer  inside  the  end  cap  of  the 
syringe . 

Excessive  noise.  Pulsing  of  response 

1.  Check  all  fittings  for  leaks 

2.  Check  placenent  of  needle  in  adapter  (Generally,  the 
closer  the  tubing  is  to  the  nitrogen  flow,  the  greater  the 
pulsing  response). 

3.  Check  syringe  for  clogs.  Clean  with  cleaning  wire. 
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NOTES 

The  laportance  of  tightly  fitting  tubing  and  ferrules  cannot  be 
over  emphasized. 

The  syringe  should  be  treated  with  great  care  at  all  times,  as  it 
is  very  easy  to  apply  too  auch  pressure  to  the  plunger  and  split 
the  barrel.  Do  not  force  the  plunger.  If  the  plunger  requires 
force  to  inject  the  cheaical  check  the  barrel  and  guide  tip  for 
clogs  and  clean  with  a  cleaning  wire  before  proceeding. 

The  syringe  should  be  cleaned  with  acetone  and  dried  between  uses. 
It  should  be  flushed  several  times  with  the  cheaical  of  Interest 
when  loading. 

Various  sized  vitreous  silica  tubing  can  be  used.  Tubing  with 
Inside  diameters  of  .025  and  .050  aa  have  also  been  used  with 
success.  The  0.075  aa  sized  tubing  does  provide  the  tightest  fit 
and  most  durability. 

Filtering  the  chemical  of  interest  to  remove  particulates  is  not 
usually  necessary  when  using  a  good  quality  reagent. 
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To  achieve  very  low  concentrations  of  the  cheaical  of  Interest, 
dilute  with  a  volatile  solvent  that  is  not  detected  by  the  aethod 
of  analysis.  For  exaaple.  for  systeas  using  electron  capture 
detectors.  2.2,4-trlaethylpentane  or  other  appropriate  alkanes 
would  be  useful  as  a  dilution  solvent.  This  technique  is  also 
useful  for  Introducing  less  volatile  and  highly  viscous  coapounds 
into  the  systea.  The  highly  volatile  solvents  set  in  vaporising 
the  cheaicals  that  tend  to  reaain  at  the  tip  of  the  needle  In  the 
neat,  liquid  state. 

Known  concentrations  of  a  standard  toluene  gas  were  introduced 
into  the  systea  to  provide  a  aeans  for  coaparing  MDLs  run  at 
different  tines.  With  this  aethod,  it  is  only  necessary  to  Bake 
one  MDL  estiaation.  By  using  the  ratio  between  the  responses  of 
the  standard  gas  at  the  tine  of  the  MDL  determination  and  at  the 
time  of  the  actual  permeation  testing,  the  response  value  of  the 
cheaical  of  interest  can  be  adjusted  for  any  differences  in  the 
sensitivity  of  the  instruaent.  This  not  only  provides  a  aeans  for 
correlation  of  results,  it  acts  as  a  check  on  the  reliability  of 
the  system. 
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1.0  INTRODUCTION 

Ihis  report  outlines  the  methods  and  results  of  the  work 
done  on  the  permeation  testing  of  flat  samples  of  Challenge  5100 
for  the  U.S.  Coast  Guard.  The  first  task  of  permeation  testing 
with  the  115  CHRIS  chemicals  was  completed  October  15»  1986. 


2.0  METHODS 

The  majority  of  the  chemicals  were  tested  using  a 
continuous  photoionization  detection  technique.  The  standard 
permeation  cells  and  Teflon  gaskets  were  baked  in  a  vacuum  oven 
at  100C  prior  to  each  run  to  prevent  off-gassing  of  contaminants. 
Instrument-grade  nitrogen  was  used  to  sweep  the  collection  side 
of  each  cell  at  a  rate  of  100  cc/min.  A  portion  of  the  composite 
flow  from  three  cells  was  routed  to  an  HNU  pho to i oni zat i on 
detector  model  f»l-5£~D2  outfitted  *iith  either  <m  lO.£  or  22.7  ek 
lamp.  After  a  steady  baseline  was  recorded,  the  challenge 
chemical  was  added  and  the  timing  of  the  test  .began.  Three  cells 
were  monitored  concurrently  for  three  hours  or  until  permeation 
reached  steady  state.  If  breakthrough  did  occur*  one  individual 
ceil  was  rerun. 

After  each  run  a  response  reading  was  taken  for  a  1.0  ppm 
standard  toluene  mixture.  This  enabled  the  monitoring  of  the 
sensitivity  of  the  detector  daily  and  allowed  repeat  runs  to  be 
performed  under  the  same  conditions  by  altering  the  lamp 
antensi ty . 

Minimum  detection  limits  (MDL’s)  were  determined  using  a 
syringe  pump.  The  syringe  pump  was  used  to  deliver  the  chemical 
of  interest  directly  into  the  permeation  cell  at  a  rate  of  .1257 
ul/hour.  This  slow  rate  of  introduction  into  the  stream  of  N2 
delivered  a  steady  low  level  concentration  of  the  chemical  to  the 
detector.  This  concentration  was  calculated  as  follows: 

ppm  «  ul/  1  N2 

g  dens i tv ( mo/ml )  x  2A.A50  (ul/mmole)  x  ,1257  (ul/hour) 
molecular  weight  (mg/mmole)  x  N2  rate  (1/hour) 

I  he  response  generated  by  this  calculated  concentration  was 
then  used  to  determine  the  MDL .  The  MDL  was  defined  as  the 
concentration  which  would  give  a  response  of  twice  the  noise 
level .  The  noise  level  was  determined  as  the  long  term  peak  to 
peak  deviation  from  the  average  baseline. 

The  syringe  pump  response  was  also  used  to  calculate  steady 
state  concentrations  and  permeation  rates  for  those  chemicals 
where  breakthrough  was  observed.  Breakthrough  was  observed  for 
methylene  chloride*  trichloroethylene*  and  vinyl  acetate  before 
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the  development  of  the  syringe  pump  method  for  determining  MDL’S. 
Permeation  rates  were  determined  for  methylene  chloride  and 
trichloroethylene  by  trapping  on  adsorbent  charcoal  and  analyzing 
by  gas  chromatography.  The  NIOSH  method  for  determination  of 
vinyl  acetate  called  for  trapping  on  Chromosorb  107  with  thermal 
desorption.  As  an  alternative*  500  ul  samples  were  taken  directly 
from  the  carrier  gas  exit  stream  and  analyzed  by  GC  with  a  10:1 
split  to  column.  A  standard  was  prepared  in  carbon  disulfide  and 
analyzed  using  a  1  ul  injection. 

Xylenol  and  naphthalene  were  tested  by  placing  a  few 
crystals  in  the  challenge  side  of  the  permeation  cell  allowing 
the  cell  to  become  saturated  with  their  vapors.  MDL’s  were 
determined  using  the  analogous  cresol  for  xylenol  and  benzene  for 
naphthalene. 

Included  in  the  117  chemical  CHRIS  list  were  the  mixtures 
gasoline*  turpentits^  ewphtfte*  arid  trcosote.  The  pesticides 
included  on  the  CHRIS  list  were  not  tested  in  their  pure  state* 
but  as  £5-5056  solutions  in  petroleum  distillates.  MDL’s  for  the 
mixtures  «sre  calculated  using  the  smallest  molecular  weight  trf 
the  components  in  the  solution  tested.  This  gave  the  largest  MDL 
possible  for  the  varying  concentrations. 

Nine  chemicals  were  tested  for  breakthrough  using  ion 
chromatography  as  the  method  for  analysis.  The  challenge  side  of 
the  permeation  cell  was  filled  with  the  test  chemical  and  the 
collection  side  was  filled  with  cJeionized  water.  Samples  were 
taken  at  15  minute  intervals  for  a  total  test  time  of  three 
hours.  Prior  to  sampling*  0.5  ml  of  deionized  water  was  added  to 
the  collection  cell.  The  syringe  was  flushed  with  the  collection 
media  3-4  times  to  allow  mixing  before  a  0.5  ml  sample  was  taken. 
Standards  and  samples  were  analyzed  on  a  Dionex  £000  ion 
chromatograph  equipped  with  a  ASA-4  column.  MDL’*  were  determined 
by  diluting  the  standard  to  the  lowest  detectable  level.  A  blank 
cell  was  run  to  determine  background  levels. 

Sodium  hydroxide  and  sodium  hydrosulfide  solutions  were 
tested  for  breakthrough  using  atomic  absorption  of  sodium  as  the 
method  of  analysis.  The  same  sampling  method  as  above  was 
employed  to  take  1.0  ml  samples.  Certified  atomic  absorption 
standards  from  sodium  chloride  and  the  samples  were  anrlyzed  on  a 
Microtek  Unicam  SP-90  atomic  absorption  spectrophotometer.  MDL’s 
were  determined  by  diluting  the  standard  to  the  lowest  detectable 
level.  A  blank  cell  was  run  to  determine  background  levels. 

A  30’/.  solution  of  hydrogen  peroxide  was  tested  for 
breakthrough  using  a  colorimetric  method  of  analysis.  One  ml 
samples  were  taken  as  above.  To  each  sample*  standard  and  blank* 
O.S  ml  of  lOmM  ferrous  ammonium  sulfate  and  0.1  ml  of  2.5M 
potassium  thiocyanate  was  added.  The  red  colored  reaction  was 
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observed  and  the  absorbance  at  480nm  was  read  on  a  Gilford  300 
microsample  spectrophotometer.  "The  MDL  was  determined  by  diluting 
the  standard  to  the  lowest  detectable  level. 

Acetonitrile*  ad iponi tr i 1 e *  and  ethylene  cyanohydrin  were 
not  detected  by  the  photoionization  detector.  They  were  tested 
tor  breakthrough  by  trapping  the  collection  gas  on  adsorbent 
charcoal  for  15  minutes  at  a  flow  rate  of  500  cc/min  over  three 
hours.  Ihe  last  sample  was  trapped  for  fifty  minutes  to  assure 
breakthrough  did  not  occur.  The  charcoal  was  desorbed  in  benzene 
and  analyzed  by  gas  chromatography.  The  MDL’s  were  determined  by 
diluting  the  standards  to  the  lowest  detectable  level. 


3.0  RESULTS 

Ihe  results  of  the  completed  test  are  included  in  the 
requisite  format  along  with  photocopies  of  actual  TetorSitg 
copies.  The  following  table  summarizes  the  results  for  those 
chemicals  which  were  tested  with  continuous  photoionization 
detection  and  no  breakthrough  wae  observed. 
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Challenge  Chcaical 

laap  (eV) 

ppa/aV  Toluene 

ppa/aV  Cheaical 

HDL(ppa) 

lili2,2-TetrachlDroethane 

11.70 

.088 

.083 

.23 

l»2-Djbroenethane 

11.70 

.m 

.038 

.10 

1*2-Dichloroethane 

11.70 

.Oil 

.057 

.09 

1.2-Dichloroethylether 

11.70 

.088 

.091 

.15 

li2*Pichloropropane 

11.70 

.085 

.097 

.31 

1.3-Dichloropropene 

11.70 

.062 

.069 

.17 

1,4-Dioxane 

11.70 

.094 

.117 

.38 

2-Nitropropane 

11.70 

.080 

.248 

.59 

Acetaldehyde 

11.70 

•0B2 

HA 

NA 

Acetic  acid 

11.70 

.005 

7.7B0 

35.46 

Acetic  Anhydride 

11.70 

.085 

.178 

.57 

Acetone 

11.70 

.09B 

.414 

1.16 

Acetone  Cyanohydrin 

10.20 

.001 

.043 

2.74 

Acetyl  Chloride 

10.20 

.001 

35.460 

35.46 

Acrylic  Acid 

11.70 

•08B 

.325 

.86 

Ally!  Alcatel 

n.i« 

.m 

.235 

1.13 

Aniline 

11.70 

.049 

.164 

.46 

Aram 

ii.78 

J04 

.028 

M 

ienzyl  Bknde 

11.10 

.» 

.09 

.11 

broiine 

11.70 

.038  ' 

.331 

.53 

Autyl  Acetate 

11.70 

.068 

.106 

.25 

butyl  Acrylate 

11.70 

.0BB 

.099 

.22 

butylaaine 

11.70 

.098 

.096 

.32 

Butyraldehyde 

10.20 

.001 

.002 

.29 

Carbon  Tetrachloride 

11.70 

.059 

.114 

.29 

Chiordane 

10.20 

.001 

.036 

.26 

Chlorobenzene 

11.70 

.085 

.085 

.20 

Chlorofora 

11.70 

.049 

.102 

.19 

Chloropicrin 

10.20 

.001 

.064 

1.B0 

Creosote 

10.20 

.001 

.030 

.32 

Cresol 

11.70 

.035 

.019 

.03 

Crotonaldehyde 

11.70 

.0BB 

.193 

.62 

Cuaene  Hydroperoxide 

11.70 

.082 

.502 

1.20 

Cyclohexane 

11.70 

.082 

.077 

.25 

Diethanolaaine 

11.79 

.0B2 

NA 

NA 

biisopropylaaine 

11.70 

.080 

.109 

.39 

Diaethyl  Sulfate 

10.20 

.001 

.038 

1.52 

bipropylaaine 

11.70 

.088 

.137 

.22 

Epichlorohydrin 

11.70 

.088 

.234 

.75 

Ethion  4 

10.20 

.001 

.001 

.03 

Ethyl  Acetate 

11.70 

.106 

.205 

.49 

Ethyl  Acrylate 

11.70 

.094 

.307 

1.72 

Ethyl  Alcohol 

11.70 

.096 

.895 

2.86 

Ethyl  benzene 

11.70 

.069 

.075 

.14 

Ethyl  Ether 

10.20 

.001 

.001 

.13 

Ethylaaine  701 

11.70 

.091 

.206 

.74 

Ethylene  Slycol 

11.70 

.085 

.469 

2.63 

Ethylenediaaine 

11.70 

.080 

.870 

2.78 

Formaldehyde  371 

11.70 

.094 

NA 

NA 

Furfural 

10.20 

.001 

.001 

.08 

C 
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Challenge  Cheaical 

Leap  (eV) 

ppa/aV  Toluene 

ppa/aV  Cheaical 

HOL(ppa) 

Sue  lint 

10.20 

.001 

.007 

.16 

filutaraldehyde 

10.20 

.001 

.013 

.43 

Hexane 

11.70 

.094 

.0B9 

.25 

Hydrazine  hydrate 

10.20 

.001 

.023 

.09 

Uopropyl  Alcohol 

11.70 

.080 

.241 

1.16 

Itepropylaoine 

11.70 

.094 

.327 

1.57 

lUUthion  (50X) 

10.20 

.001 

.129 

1.03 

Methyl  Acrylate 

10.20 

.001 

.151 

.46 

Methyl  Alcohol 

11.70 

.0B5 

.519 

4.07 

Methyl  Ethyl  Ketone 

11.70 

.091 

.311 

.65 

Methyl  Isobutyl  Ketone 

11.70 

.104 

1.212 

3.9B 

Methyl  Methacrylate 

11.70 

.080 

.117 

.19 

Methyl  Parathion  144.0X) 

10.20 

.001 

.002 

.03 

n-Butylalcohol 

11.70 

.098 

.147 

.32 

n-Propyl  Alcohol 

1 0.20 

.001 

.012 

.76 

irfrosylaaite 

n.io 

.073 

.*n 

Naled 

10.20 

.001 

NA 

NA 

Naphtha 

iOJt) 

.001 

•820 

4J5 

Naphthaleie 

10.20 

.001 

.Ml 

.02 

Nitrobenzene 

11.70 

.033 

.051 

.06 

t-ToUidine 

11.70 

.<034 

.185 

.43 

Parathion  145.071) 

10.20 

.001 

.002 

.01 

PCi* 

10.20 

.001 

.001 

.02 

Phenol 

11.70 

.034 

.020 

.03 

Propionic  Acid 

10.20 

.001 

.024 

.31 

Styrene 

11.70 

.025 

.020 

.05 

Tetrachloroethylene 

11.70 

.082 

.033 

.11 

Toluene 

11.70 

.024 

.026 

.06 

Tolylene  S*4-di isocyanate 

11.70 

.046 

.206 

.69 

Tnchloroethane 

11.70 

.0B8 

.167 

.60 

Turpentine 

10.20 

.001 

.0005 

.03 

Vinylidene  Chloride 

10.20 

.001 

.003 

.49 

Xylene 

11.70 

.100 

.072 

.13 

lylenol 

10.20 

.001 

.001 

.01 

MDL's  were  not  determined  for  acataldehyda*  formaldehyde * 
diethanolamine*  and  naled.  Acetaldeyhde  has  a  boiling  point  of 
SIC  and  therefore  was  too  volatile  to  place  in  the  syringe.  The 
formaldehyde  solution  was  63a/.  water  which  had  a  quenching  effect 
on  the  detector.  Diethanolamine  and  naled  were  too  viscous  to 
load  into  the  syringe. 

Breakthrough  was  observed  for  eight  chemicals.  The  following 
table  gives  the  seven  chemicals  that  broke  through*  their 
appropriate  breakthrough  times*  steady  state  permeation  rates* 
and  MDL ’ s . 
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Cheaical 

Noiie 

<aV> 

HDL 

(ppa) 

8T  tiae 
(ain) 

SS  rate 
(ug/hnca2) 

Acrolein  (Coapoiite) 

4 

.12 

44.0 

2.37 

Acrolein  (Run  1) 

2 

.04 

36.0 

1.41 

Acrylonitrile  (Run  1) 

.80 

.44 

54.0 

5.12 

Acrylonitrile  (Run  11) 

.80 

.16 

74.0 

.84 

Ally!  Chlorite  (Coapoiite) 

.60 

.14 

102.0 

.47 

Allyl  Chloride  (Run  1) 

.60 

.14 

145.4 

.40 

Carbon  Bisulfide  (coapoiite) 

.60 

.10 

21.4 

2.74 

Carbon  Bisulfide  (Run  I) 

.40 

.05 

20.5 

3.45 

Carbon  Disulfide  (Runll) 

.40 

.05 

17.7 

2.59 

Methylene  Chloride  (Runl) 

1.60 

.27 

44.6 

1.37 

*%les  Chloride  RMril) 

m 

.11 

51.4 

M 

Methylene  Chloride  (Runll 1) 

1.00 

.17 

55.2 

1.27 

frapyleie  Jkide  (Jfe^aaadei 

M 

137.0 

LAS 

ftapykaa  hide  Ann  11 

1/40 

1.M 

170.0 

1.09 

Trichloroethylene  (Run  1) 

.94 

.07 

143.0 

2.04 

Trichloroethyleoc  (Run  11) 

1.40 

.10 

154.0 

2.04 

Trichloroethylene  (Run  III) 

1.28 

.09 

144.0 

1.43 

Vinyl  Acetate  (Coapoiite) 

1.00 

.21 

74.0 

3.30 

Vinyl  Acetate  (Run  I) 

1.00 

.21 

137.0 

3.73 

No  breakthrough  was  observed  for  the  chemicals  tested  using 
methods  other  than  continuous  photoionization  detection.  The 
following  table  gives  the  results. 


CHEMICAL  METHOD  STANDARD  RET.  TINE  RDL 


trattmsuicittttmumisiiisstsititBxiiBBiiiBiBBniimimaiisumitticmisiutiBt 


CHL0R0SULF0N1C  ACID 

10N  CHROMATOGRAPHY 

5  ppa  S020HC1 

2.06  ain 

0.5 

ppa 

NITRIC  ACID 

ION  CHROMATOGRAPHY 

10  ppa  nitrate 

4.14  ain 

0.2 

ppa 

OLEUM 

10N  CHROMATOGRAPHY 

10  ppa  aulfate 

6.35  ain 

0.2 

ppa 

PHOSPHORIC  ACID 

10N  CHROMATOGRAPHY 

10  ppe  phoiphate  4.B6  ain 

0.5 

ppa 

PHOSPHOROUS  OXYCHLORIDE 

10N  CHROMATOGRAPHY 

5  ppa  P0C13 

2.04  ain 

0.5 

ppa 

PHOSPHOROUS  TRICHLORIDE 

ION  CHROMATOGRAPHY 

5  ppa  PC13 

2.11  ain 

0.5 

ppa 

SILICON  TETRACHLORIDE 

ION  CHROMATOGRAPHY 

5  ppa  SiC14 

2.05  ain 

0.5 

ppa 

SULFUR  MNOCHLOR1DE 

ION  CHROMATOGRAPHY 

5  ppa  S2C12 

2.07  Bin 

0.5 

ppa 

SULFURIC  ACID 

ION  CHROMATOGRAPHY 

10  ppa  wlfate 

8.59  ain 

0.2 

ppa 

SODIUM  HYDROXIDE  S0LN  501 

ATONIC  ADSORPTION 

0.5*4. 0  ppa 

NA 

0.5 

ppa 

SODIUM  HYDR0SULF1DE  S0LN  101 

ATONIC  ADSORPTION 

0.5-4. 0  ppa 

NA 

0.5 

ppa 

ACETONITRILE 

GAS  CHROMATOGRAPHY 

15.4  ppa 

.12  ain 

0.4 

ppa 

AD1P0N1TRILE 

SAS  CHROMATOGRAPHY 

7.2  ppa 

1.6  ain 

0.3 

PM 

ETHYLENE  CYANOHYDRIN 

GAS  CHROMATOGRAPHY 

11.9  ppa 

2.48  ain 

0.4 

PP* 

HYDR06EN  PEROXIDE  301 

COLORIMETRIC 

0.4*4. 0  ppa 

NA 

0.4 

PP» 
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<♦.0  PLANS 

Included  in  this  report  are  the  results  from  testing  97 
different  chemicals.  Motor  fuel  antiknock  compounds*  tetraethyl 
lead*  and  tetramethyl  lead  were  not  available  from  the 
distributor  at  this  time.  It  may  be  possible  to  acquire  a  small 
sample  of  tetramethyl  lead  within  a  few  weeks  and  the  chemical 
will  be  tested  at  that  time.  The  pesticide* 

tetraethylpyrophosphate*  is  no  longer  manufactured  and  therefore 
was  not  tested.  Hydrofluoric  acid  required  fixturing  to  prevent 
the  etching  of  glassware.  Hydrogen  fluoride*  hydrogen  cyanide* 
and  methyl  chloride  are  gaseous  compounds  and  will  be  included  in 
a  separate  task  order  covering  gaseous  chemicals. 

The  chemicals  that  broke  through  and  show  differences  in 
breakthrough  times  and  permeation  rates  between  the  composite  and 
individual  runs  will  be  repeated.  It  is  also  planned  to  do 
permeation  testing  on  ten  different  *i stores  as  moan  as  the  list 
of  mixtures  is  received.  The  testing  of  the  seamed  samples  and 
visor  samples  will  continue  as  scheduled. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Ncaex 

2:  rnumiTi&mnr'mrm . . .  '  — 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5 luO  ' 

6:  LOT  OR  MANUFACTURER  DATE:  N7A 
7:  NOMINAL  THICKNESS:  15-20  aril 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  FCTHOO:  Continuous  photoionization  detection  with  a  11.7  eV  lamTT 

3.  TEMPERATURE:  22-25*C  _ 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  Jb~  ~~Z  ----- 

6.  OTHER  CONDITIONS:  1  fnch  cells  were  used./  Detector  Temperature  ■  80C. 

7.  DEVIATIONS  FROM  *S7><  /I33  JlTHflOrTlST rate  to  cells  was  IQOcc/min  " 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEM  NAFE(s)  :  Aeg telxteHvtte 

2.  CAS  NUMBER(s):  75-05-0  ~~ 

3.  core,  (if  mix)  fry  A' 

4.  CHEMICAL  SOURCE  JTdrich 

fteaqent  Grade 

4.  TEST  RESULTS 


COMPONENT  2 


1.  DATE  TESTED:  June  3.  1986 _ _ 

2.  NUMBER  OF  SAMPLES  TESTEC):  Three 

3.  BREAKTHROUGH  TIME:  No  breaTcthrouqh  was  observed  after  three  hours" 

4.  MIN  DETECTABLE  LIMlTTO  ~~ 

5.  STEADY  STATE  PERMEATION  RA. ,  N/A  " 

6.  SAMPLE  THICKNESS:  18-20  mil _ _ 

7.  SELECTED  DATA  POINTS  N/A  ' 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Svlvia  R.  Copper  on  June  3.  1986 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 

prot  Err. :  ■  £  "material  cede  r  to  .  z '  ~ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
MANUFACTURER:  Chemfab  roro^ 

PRODUCT  IDENTIFICATION:  Challenge'  5100  "  ' 

LOT  OR  MANUFACTURER  DATE:  N'7A  ~ 

NOMINAL  THICKNESS:  15-20  mil 

DESCRIPTION:  Material  was  oranqe  colored  on  one  side  anc 
other  side 


colored  on  the 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  fCTHOD:  Continuous  photoionization  detection  with  a  'll.)  eV  lamp. 

3.  TEMPERATURE:  22-25 *C  "  " 

4.  COLLECTION  MEDIUM:"  N? 

5.  COLLECTION  SYSTEM:  ~W  " 

6.  OTHER  CONDITIONS:  \  inch  cells  were  used./  betector  temperature  ■  60C. 


7.  DEVIATIONS  FROM  ASTMF739  ME 

3.  CHALLENGE  CHEMICAL  .  1 

1.  CHEM  NAME(s)  :  Acetic  ecld 

2.  CAS  NUMBER (s):  64-l§-7 

3.  CONC.  {IF  MIX)  n7T 

4.  CHEMICAL  SOURCE :MsKe~  ~  ~ 

4.  TEST  RESULTS 

1.  DATE  TESTED:  9-13-86 

2.  NUMBER  OF  SAMPlFTTFSTFD:  Thr 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LlMlfST^fi  DC 

5.  STEADY  STATE  PERMEATION  RATE 

6.  SAMPLE  THICKNESS:  18-20  mil 

7.  SELECTED  DATA  POlNITR^ 


ow  rate  to  cells  was 
COMPONENT  2 


)cc/min. 


TliC 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  13,  1986 


Chemical  Resistance  Testing  of  USCG  Materfll  with  Acetic  Acid 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 

PROTECTIVE  "MATERIAL  C0'DE:"068  . . ~ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER:  Chemfab  Toro! 

PRODUCT  IDENTIFICATION:  Challenge  5100 

LOT  OR  MANUFACTURER  DATE:  N/A 

NOMINAL  THICKNESS:  15-20  mil  ' 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and 
other  side.  _ _ 


rolored  on  the 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin,  TX 

2.  ANALYTICAL  JCTHOD:  Continuous  ohoto^on^zatlon  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25t - - 

4.  COLLECTION  MEDIUM!  N? 

5.  COLLECTION  SYSTEM:  H?  . 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  ■  6oC. 

7.  DEVIATIONS  FROM  ASTm  F735  METHOD': “TFow  rat  Ao  cel  1  s  VaTlOO  cc/minl  ’ 


>erature  ■ t 
[00  c^minT 


3.  CHALLENGE  CHEMICAL 


COMPONENT  2 


1.  CHEM  NAME(s)  :  Acetic  Anhydride  • 

2.  CAS  NUMBER (s):  108-24-7 

J.  CDNC.  {IF  MIX)  M/A 

4.  CHEMICAL  SOURCE:Mall  Inckrodt  reagent 

grade 

4.  TEST  RESULTS  - 


1.  DATE  TESTED:  June  28.  1986 

2.  NUMBER  OF  SAMPLES  7E5TEPT  Three  ~  ~  '  " 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  Lours. 

4.  MIN  DETECTABLE  LlMI’T37TSn 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POINTS  N/A 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  June  28.  1986. 


Chemical  Resistance  Testing  of  USCG  Material  with  Acetic  Anhydride 


Acetic  Anhydride  charged  Into  cells 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 


2.  TEST  METHOD 


TYPE :  Teflon  laminated  Nome* 
PROTECTIVE  MAILRlAL  C6fiE:  068 


- -  -  -  -  '  -  WWWL  •  IVVU 

MAN5FACTURiIf0Rih^fl£.  JiP'  n°  ,151bl e  ^Perfect <ons~ 
~..IDEyTTn-ullUW.  iklle^loO  - 


.  T  •VOI4WI1*  WIIQ  I 

LOT  OR  MANUFACTURER  DATH  N/A 
NOMINAL  THICKNESS  - 


1. 

2. 

3. 

4. 

5. 

6. 

7. 


COLLECTION  MEDIUM:  _N? - "" - ■ - - - - — - _ _ 

PHI  I  PrTTiMi  —  ‘  _  _ 


COLLECTION  SYSTEM: 
OTHER  CONDITIONS: 


N2 


CHALLENGE  CHEMICAL  1  .  tOMPONENT  2 


3. 


1. 

2. 

3. 

4. 


CHEM  NAME ( s )  : 
CAS  NUMBER (s): 
CONC.  (IF  MIX) 


Acetone 

o7-o4-l 


N7 T 


£H£MJCAL  SOURCE  .-tenux  T«chdca1 


4.  TEST  RESULTS 


graae 


N/A 


T37T 

ITTA" 


N/A 

T7F 


N/A 


“R7JT 


N/A 


N/A 

~mr 


1.  DATE  TESTED:  May  29.  1986 

2.  NUMBER  OF  SAmFlES  ILSILU:  Three - - - - 

3:  mNAguc°T^JTi^rT3£±",uush  ocser,ec  after  3  -jol 

>.  STEADY  STATF  DC  DMT  ATTDa.  h.iWF  ..  1 .  1 — ■■  — —  ,  — _ 


5.  STEADY  STATE  PERMEATlUN^ff  N/A 

6.  SAMPLE  THICKNESS:  _18-20  mil.' - 

"R7T 


w.w.,  ^  a  illviMiLwO  •  XC 

7.  SELECTED  DATA  POINTT 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

.Samples  were  run  by  Sylvia  Coooer  on  Has 


1986. 


c-m 


m  mm  it*  MaMaijunurM 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 

PROTECTIVE  MATER TAL 'CODE:  068  . .  " '  - - -  - 

CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 

MANUFACTURER:  Chemfab  CorpI 

PRODUCT  IDENTIFICATION:  Challenge  5100 

LOT  OR  MANUFACTURER  0ATITR7A  - “ 

NOMINAL  THICKNESS:  15-20  mil  ~ 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.2’eV  lamp. 

3.  TEMPERATURE:  22-25 °Z 

4.  COLLECTION  MEUTumI  N?  :  ‘ 

5.  COLLECTION  SYSTEM:  N?  . 

u.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  «  lOOC. 

7.  DEVIATIONS  FROM  ASTm  F739  MEYhOD:  Mow  rate  to  cells  was  lOQcc/min. 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Acetone  Cyanohydrin 

2.  CAS  NUMBER (s):  75-86-5 

3.  CONC.  (IF  MIX)  K7A 

4.  CHEMICAL  SOURCE : ATd'ri'cTi  ' 

4.  TEST  RESULTS 

1.  DATE  TESTED:  September  22.  1986 

2.  NUMBER  OF  SAMPLES  TEStEO:  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  2.74  ppm 

5.  STEADY  STATE  PERMEATION  ftATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A 


COMPONENT  7 
N/A 

m 

NM 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

• 

/ 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  frenlse  McDonald  on  September  22.  1986. 


Chemical  Resistance  Testing  of  USCQ  Material  with  Acetone  Cyanohydrin 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ 

2 :  PROT ECT1VE  MATERIAL  CODE:  668 

3:  CONDITION  BEFORE  TEST;  Unused,  no  visible  'imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  OATl:  N/A 

7:  NOMINAL  THICKNESS:  15-20  ~~ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Gas  Chromatography _ 

3.  TEMPERATURE:  Ambient _ 

4.  COLLECTION  MEDIUM:  Charcoal"  '  "" 

5.  COLLECTION  SYSTEM:  "Charcoal 

6.  OTHER  CONDITIONS:  One  inch  cells  were  used. 

7.  DEVIATIONS  FROM  ASTM' F 759 "METHOD:  "" 


3.  CHALLENGE  CHEMICAL 


COMPONENT  2 


1. 

2. 

3. 

4. 


CHEM  NAME ( s )  : 
CAS  NUMBER(s): 
CONC.  (IF  MIX) 


4.  TEST  RESULTS 


Acetonitrile  : 

N/A 

:  N/A 

2206-26-0  : 

“"N/A  — 

:  m  '  “ 

N7E  : 

N/A 

:  N/A 

Fisher-Pesticide  : 

N/A 

:  N/A 

Grade  : 

N/A 

:  R/fl  ‘ 

1.  DATE  TESTED:  October  9.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A _ 

4.  MIN  DETECTABLE  LIMIT  0,6  ppm  ~ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mils _ 

7.  SELECTED  DATA  POINTS  Cells  1,2  and  3  at  end  of  three  hour  testT 


TIME 

3  hours 

CONCENTRATION 
<0.6  ppm 

CONCENTRATION 
<0.6  ppm 

CONCENTRATION 
<0.6  ppm 

i 

8.  OTHER  OBSERVATIONS:  3  hour  samples  were  collected  for  50  minutes  for  a  total 
vol  ume  of  10  1  iters. _ _ _ _ 

5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  October  9.  1986. _ 


C-LO 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1:  TYPE:  Teflon  laminated  Nomex 
2:  PROTECTIVE  MATERIAL  CODE:  068 


3: 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4: 

MANUFACTURER:  Chemfab  Corp. 

5: 

PRODXT  IDENTIFICATION:  Challenge  5100 

6: 

LOT  OR  MANUFACTURER  DATE:  N/A 

7: 

NOMINAL  THICKNESS:  15-20“mi! 

8: 

DESCRIPTION:  Material  was  orange 

colored  on  one  side  and  buff  colored  on  the 

other  side. 

TEST  METHOD 

1. 

TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road. 

Austin.  TX 

2. 

ANALYTICAL  FtTHQD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

3. 

TEMPERATURE:  22-25 *C 

4. 

COLLECTION  ME&TuR!  R? 

5. 

COLLECTION  SYSTEM:  N? 

6. 

other  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  * 

root":  “ 

7. 

DEVIATIONS  FROM  ASTM  F739  METHOD: 

Flow  rate  to  cells  was  100  cc/mi 

n. 

CHRLLENtE  CHEMICAL  1 

?  CBMP01CNT  2 

3 

1. 

QtEM  NAME(s)  :  Acetyl  Chloride 

:  N/A  : 

N/A 

2. 

CAS  NUMBER  (s):  7S-3&-5  "" 

:  N/A 

N/A 

3. 

CONC.  (IF  MIX)  FT7A 

:  R7K  : 

N/A 

4. 

CHEMICAL  SOURCE  :«3rkh  'reagent 

; - m - 

~WK 

grade 

:  R7K  : 

WlK  — 

4.  TEST  RESULTS  — - 

1.  DATE  TESTED:  August  13.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 


3.  BREAKTHROUGH  TIMI 

4.  MIN  OETECTABLE  LI 

5.  STEADY  STATE  PERf 

6.  SAMPLE  THICKNESS: 

7.  SELECTED  DATA  POI 

TIME 

1. 

:  No  breakthrough  was 

I MIT  3b .46  ppm 

IE AT l ON  RATE  N/A 
:  18-19  mil 
[NTs  h/A 

CONCENTRATION 

observed  after  3.1 

CONCENTRATION 

hours 

CONCENTRATION 

2. 

3. 

A  * 

5. 

b. 

7. 

8# 

9.  "  "  "  " 

10. 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  R.  Cooper  on  August  13,  1986. 


Chemical  Resistance  Testing  of  USCG  Material  with  Acetyl  Chloride 


Acetyl  Chloride  charged  Into  ceia 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomcx _ 

2:  PROTECTIVE  Material  code:  ut>a  "  . “ . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER;  Chemfab  corp, 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 

6:  LOT  OR  MANUFACTURER  DATlTTO  - 

7:  NOMINAL  THICKNESS:  15-20  mil 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ 


2.  TEST  METHOD 


4; 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photo^o ‘ization  detection  with  a  10.20  eV  lamp 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM: "  N? - - - 

5.  COLLECTION  SYSTEM:  No  - 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used. /Detector  Temperature  ■  100C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  Was  loO  cc/min. 


CHALLENGE  CHEMICAL  1  CWffWCNT  2  *.  3 


4. 

2. 

3. 

4. 


CHEM  NAME(s)  : 
CAS  NUMBER (s): 
CONC,  (IF  MIX) 


TEST  RESULTS 


• 

• 

Acrolein  (composite): 

N/A 

N/A 

107-02*8  : 

N/A 

NM 

N/A  : 

m 

N/A 

:*odefc  reagent 

N/A 

N/A 

grade  : 

N/A 

N/A 

1.  DATE  TESTED:  October  6.  1986 

2.  NUMBER  OF  SAMPlESTTESTED:  Threi - 

3.  BREAKTHROUGH  TIME:  44  minutii 

4.  MIN  DETECTABLE  L  IMlT"7I2”DDfn 

5.  STEADY  STATE  PERMEATION  RATE  "  2'.37  "u'gycir?*hour 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  h/A  '  " 


TIht 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  Of  DATA 

Samples  were  run  by  Denise  McDonald  on  October  6.  1986 


C-7-H 


iii  iiiiiiiiiimiiiiiiiiiiiiiiii  i 


Chemical  Resistance  Testing  of  USCG  Material  with  Acrolein 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PROOUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  jjg  '  "  -  ~~~  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  vIsMe  imperfections 
4:  MANUFACTURER:  Chemfab  'Cord. 

5:  PROOXT  IDENT1E1CAT!0N:  Challenge  5100 

6:  LOT  OR  MANUFACTURER  DATE:  N/A  - 

7:  NOMINAL  THICKNESS:  lS-20"mTI~  '  '  " 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ _ _ 


2.  TEST  METHOD 


1 .  TEST I NG. LABORAT OR Y :  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  1CTHOD:  Continuous  photoionlzatlon  detection  with  a  10. 70  eV  lamp 

3.  .  TEMPERATURE:  22-25*C 

4.  COLLECTION  MSblOff:  N?  ■■■ 

5.  COLLECTION  SYSTEM:  Tfr . .  "  '  '  '  "  . . 

6.  OTHER  CONDITIONS:  llnch  cells  were  used,  /detector  Temperature  ■  100C. 

7.  DEVIATIONS  FROM  ASTHT759"iCTN0&:  Plow  fate  to  cells  wefel'00  cc/mirT  "" 

3.  CHALLENGE  CHEMICAL  1  s  COMPONENT  2  3 


4. 


1.  CHEM  NAME(s)  :  Acrolein  (Run  I 

2.  CAS  NUMBER (s):  T0/^D2=B  - 

3.  CONC.  (IF  MIX)  N/A 

4.  CHEMICAL  SOURCE :Eodak  reagent 

grade 

TEST  RESULTS 


N/A 


N/A 


1.  DATE  TESTED:  October  8.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One 

3.  BREAKTHROUGH  TIME:  38  mlnUtes 

4.  MIN  DETECTABLE  LIMIT  "'OS  ppm  '  '  ~  ~ 

5.  STEADY  STATE  PERMEATION' RATE  1.51  u^dr?  *Kour 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A  " 


TIfC 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

* 

8.  OTHER  OBSERVA  IONS: 
|  - 


5. 


I 


SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  October  8.  1986. 


Chemical  Resistance  Testing  of  USCG  Material  with  Acrolein 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Noaex 

2:  PROTECTIVE  MATERIAL  CODE:  068  _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemf ab  Coro. 

5:  PRODUCT  IDENTIFICATION:  Challenge  3100 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  13-20  mil _ 

8:  DESCRIPTION:  Materiel  wee  oranie  colored  on  one  tide  and  buff  colored  on  the 
other  tide. _ _ _ _ _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute ,  9063  Bee  Cavei  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25»C _ 

4.  COLLECTION  MEDIUM:  _N2 _ 

5.  COLLECTION  SYSTEM:  N? _ 

6.  OTHER  CONDITIONS:  1  inch  .call  vaa  used. /Detector  Temperature  -  100C. 

7.  DEVIATIONS  TROM  A&M  t^39  "  V low  riite  to  cell  -was  l6p  cc/min- 


CHAUZNS  CHEMICAL  2 

£000107  2 

3 

1.  CHEM  NAME(s)  :  Acrolein 

N/A 

N/A 

2.  CAS  NTMBER(s):  107-02-8 

N/A 

N/A 

3.  CONC.  (IF  MIX)  N7A 

N/A 

N/A 

4.  CHEMICAL  SOURCE: Kodak 

N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-22-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  45  minutes 

4.  MIN  DETECTABLE  LIMIT  .17  ppm 

5.  STEADY  STATE  PERMEATION  RATE  2.82  (ug/cm2*hrT 

6.  SAMPLE  THICKNESS:  19-20  mils 

7.  SELECTED  DATA  POINTS  N/A _ 


TIML 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  22,  1987 


!'*'**»  ruaua  uava\ie  jauawaw 


avi  m  u 


c-za 


Chemical  Resistance  Testing  of  CHallehg 


< 


C'Z ‘i 


to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon  laminated  Noaex _ 

2:  PROTECTIVE  MATERIAL  CODE;  066 _ _ 

3 :  CONDITION  BEFORE  TEST;  Unused,  no  visible  imperf ectiona _ 

4:  MANUFACTURER;  Chemfab  Corp. _ _ 

5;  PRODUCT  IDENTIFICATION;  Challenge  5100 _ _____ 

6:  LOT  OR  MANUFACTURER  DATE;  N/A 

7:  NOMINAL  THICKNESS:  15-20  mil _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  tide  and  buff  colored  on  the 
ocher  side. 

TEST  METHOD 

..  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  phocoioni2ation  detection  with  a  10*20  eV  lamp. 

3.  TEMPERATURE :  22-25*C _ _ 

4.  COLLECTION  MEDIUM:  _N? _ 

5.  COLLECTION  SYSTEM;  N? _ _ _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used./  Detector  Temperature  "  100C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cell  was  100  cc/oin. 


CHALLENGE  CHEMICAL 

..  THEM  ::a :z;s)  : 

2.  CAS  ST.!3ER(s}: 

3.  CONC.  (IF  MIX) 
a.  CHRMIvAL  SOURCE 


1 

• 

COMPONENT  2 

3 

Acrolein 

• 

• 

N/A 

N/A 

107-02-3 

• 

• 

N/A 

N/A 

N/A 

• 

• 

N/A 

N/A 

:  Kodak 

• 

• 

N/A 

N/A 

TEST  RE  SL  k>i  5 


1.  DATE  TESTED:  3-6-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (R 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  .43  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS;  19-20  ails 

7.  SELECTED  DATA  POINTS  N/A 


One  (Run  III ) 


TIME 


CONCENTRATION 


CONCENTRATION  : 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sauple  was  run  by  Denise  McDonald  on  March  6.  1987, 


C-3  o 
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Chemical  Resistance  Testing  of  Challenge'  5100 
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Chemical  Resistance  Testing  of  Challenge  5100 


O  «  O  J  U  !k  H  *J 


e 

c 


O 

*• 

i 

«0 


C-32 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


- 

1: 

TYPE:  Teflon  laminated  Nomex 

2: 

PROTECTIVE  MATERIAL  CODE:  068 

3: 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4: 

MANUFACTURER:  Chemfab  Corp. 

5: 

PRODUCT  IDENTIFICATION:  Challenge  5100 

6: 

LOT  OR  MANUFACTURER  DATE:  N/A 

7: 

NOMINAL  THICKNESS:  15-20  mil 

8: 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on 

the 

other  side. 

2. 

TEST  METHOD 

1. 

TESTING  LABORATORY:  Texas  Research  Institute,  9C63  Bee  Caves  Road, 

Austin 

,  TX 

4B  • 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10 

.20  eV 

# 

a 

a 

m 

3. 

TEMPERATURE:  22-25 *C 

4. 

COLLECTION  MEDIUM:  Ti  — 

5. 

COLLECTION  SYSTEM:  N? 

6. 

OTHER  CONDITIONS:  1  inch  cell  was  ustd,/  Detector  Temperature  - 

>— 

o 

o 

n 

. 

7. 

DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cell  was  100  cc/min. 

3. 

TTtf  JSC  CHEMICAL  1  ?  CCHJOJKNT  2  t 

3 

1 

•  • 

£££>!  :,'AME(s>  :  Acrolein  :  N/a  : 

N/A 

CAS  5TM3ER(s):  107-02-3  :  N/A  : 

N/A 

3. 

CONC.  :i“  MIX)  N/A  :  N/A  : 

N/A 

4. 

CHEMICAL  SOURCE: Aldrich  :  N/A 

N/A 

4. 

TEST  RESULTS 

1. 

DATE  TESTED:  3-7-87 

2. 

NUMBER  OF  SAMPLES  TESTED:  One  (Run  IV) 

3. 

BREAKTHROUGH  TIME :  N/A 

4. 

MIN  DETECTABLE  LIMIT  .46  ppm 

5. 

STEADY  STATE  PERMEATION  RATE  N/A 

6. 

SAMPLE  THICKNESS:  19-20  mils 

7. 

SELECTED  DATA  POINTS  N/A 

■  twe 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  March  7,  1987. 


C-3j 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


X.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  06T .  . . . ~ . .  . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections  " 

4:  MANUFACTURER:  Chemfab  Zorol  - —  - - 

5:  PRODUCT  IDENTTnCATTUfTT  "Challenge  F1W - - : - 

6:  LOT  OR  MANUFACTURER  DAT!? n7A  - 

7:  NOMINAL  THICKNESS:  15-20  mil 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _  _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ..ANALYTICAL  fCTHOD:  Continuous  photoiomzation  detection  with  a  11.70  eV  TampT 

3.  TEMPERATURE:  22-25#C  - 

4.  COLLECTION  MEDIUM"  Hi - 

5.  COLLECTION  SYSTEM:  N? _  _  ~ 

6.  OTHER  CONDITIONS:  2  inch  cet^s  were  used.  /Detector  Temperature  »  6QC. 

7.  DEVIATIONS  FROM  ASiM  F/39  mLthuO:  Flow  rate  to  cells  was  lOo  cc/min. 


3.  CHALLENGE  CHEMICAL  1  :  COMPONENT  2  :  3 

1.  :CHEM  NAME(s)  :  Acrylic  Acid  z  N/A  :*  N/A 

2.  CAS  NUMBER (s):  79-10-7  :  NM  :  :  M/A 

3.  CONC.  (IF  MIX)  N/A  : -  N/A  -  ’~UJA 

4.  CHEMICAL  SOURCE :A1 dr ich  reagent  :  N/A  :  N/A 

grade  :  W7K  :  N/A 

4.  TEST  RESULTS  - 


1.  DATE  TESTED:  May  28.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  "  '  " 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  three  hours. 

4.  MIN  DETECTABLE  LIMIT  0.86  ppm 

5.  STEADY  STATE  PERMEATION 'RATE  N/A 

6.  SAMPLE  THICKNESS:  18-20  mil .  - 

7.  SELECTED  DATA  POINTS"  N/A  ~  - 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

, 

» 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  May  28.  1986. 


C'3  4 


Chemical  Resistance  Testing  of  USCQ  Material  with  Acrylic  Acid 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE;  Teflon  laminated  Nomex 

2:  PROTECTS  HATER  I AL  CODE':  UfeB  - -  - -  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge" 5100  - 

6:  LOT  OR  MANUFACTURER  DAT  IT  N/'A - -  - ”” - 

7:  NOMINAL  THICKNESS:  15-20  mil 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the" 
other  side.  - 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  continuous  photoionization  detection  with  a  IT77U  eV  lanm 

3.  TEMPERATURE:  22-25 “C - -  - L 

4.  COLLECTION  MEETUP  R? - " - - - 

5.  COLLECTION  SYSTEM:  N? 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used,  /Detector  Temperature  ■  60C. 

7.  DEVIATIONS  FROM  ASTm  F73*)  mEThOD:  Flow  rate  to  cells  was  1QQ  cc/min 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

3 

1.  CHEM  NAME ( S )  : 

2.  CAS  NUMBER (s): 

Acrylonitrile  (RunI ): 

N/A 

N/A 

10/-13-1  : 

5T/A 

N/A 

3.  CONC.  (IF  MIX) 

TTTa 

N/A  •  ’ 

N/A 

4.  CHEMICAL  SOURCE:*! ar ich ; 

N/A 

TEST  RESULTS 

reayent  yraae  : 

N/A 

KTa  “ 

1.  DATE  TESTED:  May  29,  1986 

i* 

f 

2.  NUMBER  OF  SAMPLES  TESTED:  Unfc  (Run  I) - 

3.  BREAKTHROUGH  TIME:  54  min 

4.  MIN  DETECTABLE  LIMIT  0.46  jpm 

5.  STEADY  STATE  PERMEATION  RATE  NM 

P.  SAMPLt  THICKNESS 

13-20  mil 

7.  SELECTED  DATA  POINTS  NTS  - - 

TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

'  3. 

4. 

5. 

6. 

/. 

8. 

9. 

1U. 

8.  OTHER  OBSERVATIONS: 


c-iii 


SOURCE  OF  DATA 

Sj  nple  was  run  by  Sylvia  Cooper  In  May  29.  1986 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ 

2:  PROTECTIVE  MATE  REAL  "CODE :  QfeH  ”  ~~~  "  '  -  — 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemfab  Coro. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  1S-20  mil  " 

8:  DESCRIPTION:  Material  was  orange  colored  cm  me  side  and  SuTf  colored  on  the 
other  side. _  _ 


2.  TEST  METHOD 


1 .  TEST I NG*  LABORAT ORY :  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  JCTHOD:  Continuous  photo  ionization  detection  with  a  if. 7  eV  lamb. 

3.  *  TEMPERATURE:  22-25°C 

4.  COLLECTION  MEd OH:  N? - - 

5.  COLLECTION  SYSTEM:  lb  . .  ’  - 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  ■  60C« 

7.  DEVIATIONS  FROM  ASTM  F7SW  METHOD:  Flow  rate  to  cells  was  IQOcc/mln. 


3.  CHALLENGE  CHEMICAL 

1.  CHEM  NAMEfs)  : 

2.  CAS  NUMBER(s): 

3.  CONC.  (IF  MIX) 

4.  CHEMICAL  SOURCE: 


1  : 

COMPONENT  2 

3 

Acrylon1trile(Rur»II ): 

N/A 

N/A 

107-13-1  : 

N/a 

H7K  : 

HR  : 

~ “  k/k 

: Aldrich  : 

»/*  ~~ 

N/A  “ 

TEST  RESULTS 


1.  DATE  TESTED:  September  03.  1986 

2.  NUMBER  OF  SAMFurTBTED:  One 

3.  BREAKTHROUGH  TIME-  76  minutes 

4.  MIN  DETECTABLE  LIMIT  .18  ppm 

5.  STEADY  STATE  PERMEATION  KATE  '0.8c'  ug/cm*  x  hour. 

6.  SAMPLE  THICKNESS:  18-19  _ 

7.  SELECTED  DATA  POINTS  N/A  ~ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


C 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Ysrschoor  on  September  03.  1986, 


Chemical  Resistance  Testing  of  USCG  Material  with  Acrylonitrie 


Acrylonitrile  charged  into  cdfcs 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


# 

* 


5. 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 


TYPE :  Taflon  laminatad  Nomax 


068 


PROTECTIVE  MATERIAL  CODE: _ 

CONDITION  BEFORE  TEST:  Unusad,  no  visible  imptrf actions 
MANUFACTURER:  Chamfab  Corp. 

PRODUCT  IDENTIFICATION:  Challtnge  5100 


LOT  OR  MANUFACTURER  DATE:  N/A 

NOMINAL  THICKNESS:  15-20  all _ 

DESCRIPTION:  Material  was  orange  colored  on  one  tide  and  buff  colored  on  the 
other  tide.  _  _ _ 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin.  TX 
ANALYTICAL  METHOD:  Continuous  photoionization  detection  vith  a  11.70  eV  lamp. 
TEMPERATURE:  22-25 *C 


COLLECTION  MEDIUM: 
COLLECTION  SYSTEM^ 
OTHER  CONDITIONS: ~ 


Jiz. 


No 


1  Inch  call 


tttafl. /Datactor  Temperature 


60C. 


7. 

DEVIATIONS  FROM 

ASU1  F739  METHOD: 

Flow  rate  to  cell  was  100  cc/min. 

CHALLENGE  CHEMICAL 

1 

vaaraKm  2 

3 

1. 

CHEM  NAME ( s )  : 

Acrylonitrile 

• 

:  N/A 

N/A 

2. 

CAS  NLMBER(s): 

107-13-1 

:  N/A 

N/A 

3. 

CONC.  (IF  MIX) 

N/A 

:  N7a~ 

N/A 

4. 

CHEMICAL  SOURCE 

••Aldrich 

:  N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  2-11-87 


2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) 

3.  BREAKTHROUGH  TIME:  45  minutes 


4.  MIN  DETECTABLE  LIMIT  .05  ppm 


5.  STEADY  STATE  PERMEATION  RATE  .74  (ug/cm2*hr) 

6,  SAMPLE  THICKNESS:  19-20  mils 


7.  SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  February  11,  1987. 


OWq 


Chemical  Resistance  Testing  of  Challenge  5100 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


I 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon  laminated  Nontx 
2:  PROTECTIVE  MATERIAL  CODE:  068 

3:  CONDITION  BEFORE  TEST:  Unuaed.  no  visible  imperfections _  _ 

4:  MANUFACTURER:  Chtmfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100  _ _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  ail _ _ 

8 :  DESCRIPTION:  Material  was  orange  colortd  on  one  side  and  buff  eolortd  on  the 
other  side. 

2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Cavea  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11 » 7  eV  lamp* 

3.  TEMPERATURE:  22-25 *C _ 

A.  COLLECTION  MEDIUM:  _N2 _ 

5.  COLLECTION  SYSTEM:  No _ __ 

6.  OTHER  CONDITIONS:  1  inch  sell  was  used. /Detector  Temperature  -  6QC. 


t  * 

TEVTaTTDNS  trom 

ASTM  r739  MTTHODT 

Flow 

rate  to  cell  was  100  cc/ain. 

CHALLENGE  CHEMICAL 

- 

COMPONENT  2 

3 

1. 

CHEM  NAME(s)  : 

Acrvlonitrile 

N/A 

N/A 

*7 

• 

CAS  NUMBER (s ): 

107-13-1 

N/A 

N/A 

3. 

CONC.  (IF  MIX) 

N/A 

N/A 

N/A 

4. 

CHEMICAL  SOURCE 

:  Aldrich 

N/A 

N/A  , 

4.  TEST  RESULTS 

1.  DATS  TESTED:  3-9-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  IV) _ 

3.  BREAKTHROUGH  TIME:  97  minutes 

4.  MIN  DETECTABLE  LIMIT  .08  ppm _ _ _ 

5.  STEADY  STATE  PERMEATION  RATE  .89  (ug/cm2*h 7) 

6.  SAMPLE  THICKNESS:  19-20  mils _ 

7.  SELE CTED_DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denisa  McDonald  on  March  9,  1987. 


Chemical  Resistance  Testing  of  Challenge  5100 


-■add  Z8*Q  -auan 


- y  :  uizv - ■] 

— - 

1 

C-H  3 


.U3LVJI  ^  !««■  • 


ft*  &JI  AMAAJUUMhMftfH'tflJMAA/:  rfS, AAT JOhflMl 


Acrylonitrile  charged  Into  cells  Switched  from  cello  to  etandard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1. 


DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 
2 

3 

4 

5 

6 

7 

8 


PROT ECT1VE  MATERIAL  CODE:  068 

CONDITION  BEFORE  TEST:  Unused. "no  visible  imperfections 
MANUFACTURER:  Chemfab  Corp. 

PRODUCT  IDENTIFICATION:  Challenge  SlOU 


LOT  OR  MANUFACTURER  DATE:  N/A _ _ _ 

NOMINAL  THICKNESS:  15-20  mil  _ ; _ _ 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ 

TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  6as  Chromatography _ 


3.  TEMPERATURE:  Ambient _ 

4.  COLLECTION  MEBTuk*  Charcoal 


5.  COLLECTION  SYSTEM:  Tharcoal 

OTHER  CONDITIONS;  One  inch  cells  were  use3T 


7.  T* VI KT10NS  FROM  AsTW  T739  HETTO 


XtiJLLEftUX  CHEMICAL  1 

COMPONENT  2 

3 

1.  CHEM  NAME ( s )  :  Adioonitrile 

N/A 

N/A 

2.  CAS  NUMBER (s):  111-69-3 

R/S 

3.  CONC.  (IF  MIX)  F7A 

4.  CHEMICAL  SOURCE: A1 dr ich  reagent 

N/A 

N/A 

— 

grade 

R7E  ~~ 

4.  TEST  RFSULTS 


1.  DATE  TESTED:  _ 

2.  NUMBER  OF  SAMPLES  TESTED: 


October  8.  1986 
Three 


3.  BREAKTHROUGH  TIME: 


N/A 
0.3 


am 


4.  MIN  DETECTABLE  LIMIT  U.J  HP 

5.  STEADY  STATE  PERMEATION  RATE  _ 

6.  SAMPLE  THICKNESS:  19-20  mils 


N/A 


7.  SELECTED  DATA  POINTS  Cells  1.2  and  3  at  end  of  three  hour  test. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. ' 


TIME 

3  hours 

CONCENTRATION 
<0.3  ppm 

CONCENTRATION 
<0.3  ppm 

CONCENTRATION 
<0.3  ppm 

• 

8.  OTHER  OBSERVATIONS:  3  hour  samples  were  collected  for  50  minutes  for  a  total 
volume  of  10  liters? _ 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  October  8.  1986. 


C-4M 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PROOUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  HATTR'ISTTODL:  068  ""  ~  . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  Coro. - - 

5:  PRODUCT  IDENTIFICATION:  "ChaTl  enge'  5 IBB - - 

6:  LOT  OR  MANUFACTURER  DATET'n/A  - 

7:  NOMINAL  THICKNESS:  1S»20  mil  '  — 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buf-f  colored  on  the 
other  sldte. _ _ 


2.  TEST  METHOD 


4. 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  >ETH0D:  Continuous  photo ionization  detection  with  a  if. 70  eV  Tamp. 

3.  TEMPERATURE:  22-25 - 

4.  COLLECTION  MEffluRTU? 

5.  COLLECTION  SYSTEM:  ~N?  ~  '  .  . 

6.  OTHER  CONDITIONS:  T inch  cells  were  used.  /Detector  Temperature  ■  60C. 

7.  DEVIATIONS  FROM  ASlM  F/39  METHOD:  FI owVate  wts  lDOcc/min  .  ~ 

OMU£Mff  CHEMICAL  1  :  COMPONENT  Z  :  3 


CHEM  NAME(s)  :  All yl  Alcohol 

N/A 

N/A 

US  HfttER(s):  107-Ifl^ 

- - N/A  . 

: - m - 

CONC.  (IF  MIX)  N7A  : 

N/X 

_  R/A 

CHEMICAL  SOURCE :Tldncfi  : 

N/A 

^/A 

Reagent  Grade  : 

‘  RESULTS  " 

n/A 

:  UK 

1.  DATE  TESTED:  .’<-ne  4.  1986 

2.  NUMBER  OF  SAMPLES  YCsUft:  Three  . 

3.  BREAKTHROUGH  TIME:  No  Breakthrough  was  detected  alter  14  hours. 

4.  MIN  DETECTABLE  LIMIT  1.13  ppm 

5.  STEADY  STATE  PERMEATION  M  S7A 

6.  SAMPLE  THICKNESS:  18-20  mil 

7.  SELECTED  OATA  POINTS  N/A  ' 


time 

CONCENTRATION 

COfCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  June  4-5.  1986 


.tSUIK.'tM.Wt  OSC\ 


'  ’JV  aVWWVV 


c-% 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  WEftl'AL  IUDE:  058" . . . . . . . . .  1 - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections  ~~ 

4:  MANUFACTURER:  Chemfab  Toro. 

5:  PRODUCT  IOENrinCATI&N:  Crial Tenge  5100 

6:  LOT  OR  MANUFACTURER  DAT TTTO - -  - 

7:  NOMINAL  THICKNESS:  15-20~mTT 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  Wf  colored  on  the 
other  side. _ 


TEST  fCTHOD 


1.  TESTING- LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  fCTHOD:  Continuous  photo! onizat ion  detection  with  a  TT770  eV  lamp  7 

3.  .  TEMPERATURE:  22-25 *C  ' 

4.  COLLECTION  MEDIUM:  N?  '  ~  . .  ~ 

5.  COLLECTION  SYSTEM:  Np  ~  ~  '  "  '  "  '  ~ 

6.  OTHER  CONDITIONS:  c  Inch  cells  were  used.  ^Detector  temperature  ■  60C. 

7.  DEVIATIONS  FROM  ASTM~F759'  MET hCS!  PT owTate ' to"  ce! T  s  was  TUQ  cc7m!fT  "  ~ 


CHEMICAL 


J.  CHEN  NAME (s)  : 

2.  PC  HJWCR(s): 

3.  CONC.  (IF  MIX) 

4.  CHEMICAL  SOUR  Cl 

TEST  RESULTS 


COMPONENT  2 


Allyl  chloride  : 

N/A 

:*  N/A 

“I07-D5T  : 

N/A 

: 

HR7A  : 

R77T” 

:  I*/'? 

:  Aldrich  : 

m - 

:  m 

reagent  grade  : 

n/A 

:  N/A 

1.  DATE  TESTED:  May  23.  1986 _ 

2.  NUMBER  OF  SAMPLES  fCstfeD:  Three  (composite  run) 

3.  BREAKTHROUGH  TIME:  102  min 

4.  MIN  DETECTABLE  LIMIT  0.15  ppm 

5.  STEADY  STATE  PERMEATION  RATE  0.64  uq/hr  x  cm2 

6.  SAMPLE  THICKNESS:  18-20  mil 

7.  SELECTED  DATA  POINTS  1(7 A'  ~ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  May  23.  1986 


Permeation  of  Allyl  Chloride  through  USCG  Material 

(Composite  Run) 


Break  through  102  min 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRQOUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nome* 

2:  PROTECTIVE  TWER  I AL  CODE:  OfeH  - - - - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  tore: — - '  - 

5:  PRODUCT  IDENTIFICATION:  ‘tfaTTenTe'MOO - “ - 

6:  LOT  OR  MANUFACTURER  DATCTN'/A - — — - 

7:  NOMINAL  THICKNESS:  15-20  mil 

8:  DESCRIPTION:  Material  Was  oranqe  colored  on  one  side  and  buff  colored  on  th* 
other  side.  - — —  - — — 


TEST  METHOD 


!•  TESTING'  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  ll. 70 . eV  famD. 

TEMPE RATUR E :  22-25  *C 
COL LECTION  MEDTURT 


3. 

4. 

5. 

6. 
7. 


I 


COLLECTION  SYSTEM:  _ 

OTHER  CONDITIONS:  2  inch  cell  was  used  /Detector  Temperature  ■  6QC, 
DEVIATIONS  FROM  ASTM  F739  ftTHOD:  F I ow  rate  to  cell  was  loocc/min. 


CHALLENGE  CHEMICAL 


COMPONENT  2 


1.  OCH  NAfC(s)  : 

Allyl  Chloride  : 

N/A 

N/A 

2*  CAS  HUMBER (s): 
3.  CONC.  (IF  MIX) 

107-051 

N/A 

tin - 

N/A  : 

— wfi - 

- m - 

4.  CHtMiCAL  SOURCE: Aldrich  reaqent  : 

““  N/a 

m - 

TEST  RESULTS 

grade  : 

N/a 

FT/S - 

1.  DATE  TESTED:  June  13.  1986 

i.  NUMBtK  UF  5AMPLE5  TESTED:  One  (RunT) 

3*  BREAKTHROUGH  TIME:  165.6  min 

4.  MIN  DETECTABLE  LIMIT  0.16  ppm 

5.  STEADY  STATE  PERMEATION  RATE  U.62  ug/hr  x  cm^ 

0.  iAriPLt  1  h  lUKJiESS 

io-zi  mil 

/.  SELECTED  DATA  POINTS 

TI?€ 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

6. 

6. 

7  • 

Be 

V. 

1U. 

; 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Sylvia  cooper  on  June  13,  1986. 


Permeation  of  Allyl  Chloride  through  USCG  Material 


CHEMICAL  PROTECTIVE  CLOTHINC  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminsted  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chtafab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Challense  5100 
6:  LOT  OR  MANUFACTURER  DATE:  n/a 

7:  NOMINAL  THICKNESS:  19-20  ail _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  tide  and  buff  colored  on  the 
ocher  side. _  _  _ _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texts  Research  Institute,  9063  Bee  C»vn  Road,  Auitln,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoioniaation  detection  with  a  11.70  eV  lamp*.' 

3.  TEMPERATURE:  22-25 *C _ _ 

4.  COLLECTION  MEDIUM:  _ 

5.  COLLECTION  SYSTEM:  N? _ _ 

OTHER  CONDITIONS':  1  inch  call  wu  uaad-  /OmtmCtor  TampmTatuTm  »  tOC. 

7.  DEVIATIONS  FROM  AS*IM  F>39  METHbD:  Flow  rit*  to  cill  vis  100  cc?min. 


CHALlgg  CHEMICAL  1 

COMPONENT  2 

• 

• 

3 

1. 

CHOI  NAME(s)  :  Allyl  Chloride 

N/A 

• 

• 

• 

N/A 

2. 

CAS  NUMBER(s):  10J-05-I 

— — 

• 

• 

n/a 

3. 

CONC.  (IF  MIX)  N/A 

N/A 

• 

• 

N/A 

4. 

CHEMICAL  SOURCE: Aldrich 

n/a 

• 

• 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-27-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  152  minutes 

4.  MIN  DETECTABLE  LIMIT  .03  ppc _ _ 

5.  STEADY  STATE  PERMEATION  RATE  .22  <u«/coi2*hr) 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


3.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  27,  1987. 


C 


Chemical  Resistance  Testing  of  Challenge  5100  Material 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE;  Ttflon  laminated  Noaex 
PROTECTIVE  MATERIAL- CODE :  068 

CONDITION  BEFORE  TEST:  Unused,  no  vl«lbl«  imperfections 
MANUFACTURER:  Chemfab  t orp. 

PRODUCT  IDENTIFICATION:  Challenge  5100 

LOT  OR  MANUFACTURER  DATE:  N/A _ _ 

NOMINAL  THICXNESS:  19-20  ail _ 

DESCRIPTION:  Material  wet  orarge  colored  on  one  aide  And  buff  colored  on  the 
other  aide.  _  _ 


2.  TEST  METHOD 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photolcniaation  detection  with  a  ll.lo  eV~lm 

TEMPERATURE:  22-25 *C _ _] 

COLLECTION  MEDIUM:  _ 

COLLECTION  SYSTEM:  N? _ _ 

OTHER  CONDITIONS:  1  Inch  cell  was  used. /Detector  Temperature  *•  60C. 

2EV2A7IONS  TRIM  AS3M  F739  METHOD;  Flow  rata  to  cell  sas  100  ccfmii,,  ~ 


ntAi  UMfir  rHFMTraT  l 

1.  CHEM  NAME(s)  :  Allyl  Chloride 

2.  CAS  NUMBER(s):  107-05-1 _ 

3.  CONC.  (IF  MIX)  N/A _ 

4.  CHEMICAL  SOURCE: Aldrich 


COMPONENT  2 


TEST  RESULTS 

1.  DATE  TESTED:  1-28-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) 

3.  BREAKTHROUGH  TIME:  203  minutes _ 

4.  MIN  DETECTABLE  LIMIT  .03  ppm _ _ 

5.  STEADY  STATE  PERMEATION  RATE  .15  (ug/cn2*hr) 

6.  SAMPLE  THICKNESS:  19-20  nil 

7.  SELECTED  DATA  POINTS  N/A _ _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  28.  1987. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  HATER  I AL  CODrTffSH  . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  ZorT. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5106 

6:  LOT  OR  MANUFACTURER  DATE”H7A - -  - 

7:  NOMINAL  THICKNESS:  15-20HTI - - 

8:  DESCRIPTION:  Material  was  buff  colored. 


2.  TEST  METHOD 

1.  TESTING- LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  Tamp. 

3. -  TEMPERATURE:  22-25#C"  - 

4.  COLLECTION  MEDIUM?  N? 

5.  COLLECTION  SYSTEM:  ~  "  . 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used.  /Detector  Temperature  *  6UC. 

7.  DEVIATIONS  FROM  ASTM  F735  ME'Th66:’H  ow  ratTto  ceHs  was  90  cc/min. 


3.  CMUJEUE  CHEMICAL  1 

COMWtCKT  2 

m 

• 

3 

J.  CHEM  NAME(s)  :  Aniline 

N/A 

• 

• 

• 

N/A 

2.  CMS  HJWER(s):  ‘52^5373 - 

- - R7K - 

• 

^  * 

N/A 

3.  CONC.  (IF  MIX)  M7A 

R7K 

• 

• 

rm - 

4.  CHEMICAL  50URCE:«Lt.  Baker  reagent 

• 

« 

m 

grade 

Nm”“" 

• 

M7A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  April  14.  1986 

2.  NUMBER  OF  SAMPLES  tEST^D:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.25  hours. 

4.  MIN  DETECTABLE  LlMlT”074rppm 

5.  STEADY  STATE  PERMEATTUn'RATE  k/A 

6.  SAMPLE  THICKNESS:  17-19  mil  - 

7.  SELECTED  DATA  POINTS  N/A 


T I  PC 

CONCENTRATION 

CONCENTRATION 

COICENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  wy  Karen  Verschoor  on  April  14  .  1986. 


Kj.n.Hknw  ■  ia  aaBUin  m  rva  rut  i\M  iU  I 


arged  Info  den^j  ,  .  ;  Switched  front  feMa  Id  afand.rr 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 
2 :  PROT  ECTIVE'  MATER  rAi~a?PC :  "OtSb 

3:  CONDITION  BEFORE  TEST:  Unuseo.  no  visible  imperfections 
4:  MANUFACTURER:  Chemfao  Coro. 

5:  PRODUCT  IDENTIFICATION:'  Challenge  5106 
6:  LOT  OR  MANUFACTURER  DATFn<7A 
7:  NOMINAL  THICKNESS:  15-201^"" 

8:  DESCRIPTION:  Material  was  buff  colored. 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin.  TX 
ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

TEMPERATURE:  22-25  Z -  - - 

COLLECTION  MECTumT 


COLLECTION  SYSTEM: 


3E 


t>.  OTHER  CONDITIONS:  2  incfi  cells  were 

useo.  /Petector  Temperature  »  t>OC. 

7.  KyjATlCSS  TROM  AST*  F739  METHOD:  Flow  rat*  to  cel Ts 

was  90cc/min 

£mi£kS£  ChiXlML  1 

COMPONENT  2 

:  3 

1.  CHEM  NAME  ( s )  :  Benzene  : 

N/A 

:  N/A 

2.  CAS  NUKEER(s):  “71-13^2  :' 

N/A 

:  N/A 

3.  CONC.  (IF  MIX)  “F7A 

N/A 

""  :  N/A 

4.  CHEMICAL  SOURCE: Fisher  reagent  grade: 

N/A 

:  N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  April  5,  1986 _ 

2.  NUMBER  OF  SAMPLES  tESTEfl:  three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.2  hours 

4.  MIN  DETECTAELE  LIMIT  .Ob  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A _ 

6.  SAMPLE  THICKNESS:  17-19  mil  "  . . 

7.  SELECTED  DATA  POINTS  'N/A' 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  April  9.  1986 


Chemical  Resistance  Testing  of  USCG  Material  with  Benzene 


charged  Mo  cots.  Swltchsd  trim  calls  to  standard  gas. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  Of  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 

PROTECTIVE'  KATER fAu  CODE:  068  '  ~~  . .  '  ~ 

CONDITION  BEFORE  TEST:  Unused,  no  visiole  imperfections 
MANUFACT  URER :  Chemfab  Corp. 

PRODUCT  IDENTIFICATION:"'  ChallengeTIDD 

LOT  OR  MANUFACTURER  DATE: "N/A  "  ~~ 

NOMINAL  THICKNESS:  15-20  mil  .  . . 

DESCRIPTION:  Material  was  buff  colored. 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  onoto  ion  nation  detection  with  a  11.70  eV  lamp, 

3.  TEMPERATURE:  22-25 #C  ~  - 

4.  COLLECTION  MEDIUM:  "  N?  "  " 

*■:.  COLLECTION  SYSTEM:  N?  "  . . 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used. /Detector  Temperature  »  oOC. 

7.  DEVIATIONS  FROM  ASTm  F73s  METHOD:  FI  bw  rate  to  cells  was  90cc/min. 


OHAUJEKBE  CHEMICAL 


were  used. /Detector  Temperature  »  5QC. 
739  METHUb:  Flow  rate  to  cells  was  90cc/min. 

1  :  COMPOTCNT  2  3 

•  « 

Chloride  :  N/A  :  N/A 


J.  CHEMMAMEis):  Benzyl  Chloride  :  N/A 

2.  CAS  HJHBER(s):  1UU-44-7  :  m - 

3.  CCiNC.  (IF  MIX)  N/A  :  N/A 

4.  CHEMICAL  SOURCE :3Torich  reagent  N/A _ 

grage _ :  N/A 

4.  TEST  RESULTS  “  “ “ 

1.  DATE  TESTED:  April  10.  1986 

2 .  NUMBER  OF  SAMSES  TrESTCD:~7ftree  '  " 

3.  BREAKTHROUC-i  TIME:  No  breakthrough  was  observed  after 

4.  MIN  DETECTABLE  LIMIT  0. II  "ppm  " 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTS  R7 t 


hours. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  April  10.  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1 

2 

3 

4 

5 

6 

7 

8 


TYPE:  Teflon  laminated  Nomex 

PROTECTIVE  HAT  £ R I  AT  COPE": '  OfcH  - "  ~  1  1  . . 

CONDITION  8EF0RE  TEST:  Unused,  no  visible  imperfections  —————— 

MANUFACTURER:  Chemfab  ZUrol 

PRODUCT  IDENTlFItATTONr  ChaUtnae  5100* -  “ 

LOT  OR  MANUFACTURER  DATFr N/A  - - 

NOMINAL  THICKNESS:  15-20  mil 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  $063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  JC7H0D:  Continuous  photoionization  detection  with  a  11770  eV  TamoT 

3.  TEMPl°ATURE:  22-25 *C - -  - 

4.  COLLECTION  - - 

5.  COLLECTION  SYSTEM:  - - 


6.  OTHER  CONDITIONS:  1  Inch  cells  were  used.  /Detector  Temperature  *  600. 

7.  DEVIATIONS  FROM  ASTH  F739  HETHPD: ~M7A  ~  "  “  "  ' 


challenge  chemical 

1 

: 

COMPONENT  2 

3 

1.  CHEN  NAf£(s)  : 

Bromine 

• 

• 

■ 

N/A 

N/A 

2.  CAS  NUMSER(s): 

7726-95-6 

• 

• 

N/A 

R7?T“~^ 

3.  CONC.  (IF  MIX) 

n7A  “ 

• 

• 

m  “ 

h7A 

4.  CHEMICAL  SOURCE 

Aldrich  reagent  : 

m 

R/A~ 

grade 

■* 

• 

k/k 

TEST  RESULTS 

1.  DATE  TESTED:  September  4. 

1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was 

observed  after  3.26  hours. 

4.  MIN  DETECTABLE  LIMIT  .53 

ppm 

5.  STEADY  STATE  PERMEATION  KX 

\l  N/A 

6.  sample  thickness 

19-20  mil 

7.  SELECTED  DATA  POINTS  N/A 

TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9.  " 

10. 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  September  4.  1986. 


Chemical  Resistance  Testing  of  USCQ  Material  with  Bromine 


Bromine  charged  Into  crib  SvrNchad  from  calls  lo  standard  gar 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
OF  SCRIPT  I  ON  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ 

2:  PROT ECTIVE  MATERIAL  CoCE:  068 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  Corp.  _ 

5:  PRODUCT  IDENTIFICATION1:  Challenge  glOO  ' 

6:  LOT  OR  MANUFACTURER  DATE;  N/A  ~  . . 

7:  NOMINAL  THICKNESS*  lS^OrnT"  "  '  '  "  ~~~  ~  ~  ~ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  coloreu  on  the 
other  side. _  _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  FCTHOD:  Continuous  photoloni nation  detention  with  a  l  1.7  eV  lamp. 

3.  TEMPERATURE:  22-25 T 

4.  COLLECTION  MEDIUM:  ~ H?  - - 

5.  COLLECTION  SYSTEM:  H?  .  . 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./1  Detector  temperature  »  60C. 

7.  DEVIATIONS  FROM  ASTRT753irrffgDT~~ TTow~rat e  "t o'  cel  1  s'  was  100" cc/nri nT ~ 


3. 


4. 


tHRLlHlff  CHEMICAL  1  tWTOWKT  2  :  3 


2m  CHEN  NAME(s)  :  Butyl  Acetate 

N/A 

:  N/A 

2.  MS  HWBER(sl:  540-65-5  : 

n/A 

:  N/A 

3.  CONC.  (IF  MIX)  TT7K 

”  N/a 

. - m - - - 

4.  CHEMICAL  SOURCE: J.T.  Safcer  reagent  : 

n/a  ”” 

: 

grade 

““ H73C 

: - m - 

TEST  RESULTS 

1.  DATE  TESTED:  July  7.  1986 

2.  NUMBER  OF  SAMPlEf TESTE DrTftree"" . """  "  ‘ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  0.2&  pp^  ' 

5.  STEADY  STATE  PERMEATION  ftATt  N /A 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POINTS  »I/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  7.  1986, 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE :  Teflon  laminated  Noaex  ___________________________________ _____ 

2:  PROTECTIVE  MATERIAL  CODE;  66fe _ _ 

3s  CONDITION  BEFORE  TEST:  Uaueed,  no  vijlble  laperf ectlona 
4s  MANUFACTURER:  Cheafab  Corp. 

5s  PRODUCT  IDENTIFICATION:  Challenge  ilOO  _ 

6:  LOT  OR  MANUFACTURER  DATE:  H/A 

7:  NOMINAL  THICKNESS:  13-20*air  "  -  ^ _ 

8:  DESCRIPTION:  Mat /.rial  vaa  onnii  colored  op  en*  aide  and  buff  colortd  on  tht 
ocher  side. _ ' _ _ _ _ _ 


2 .  TEST  METHOD 

1.  TESTING  LABORATORY:  I«xa»  Raeearch  Inatltutt ,  9063  Bee  Cavai  Road.  Austin,  TX 

2.  ANALYTICAL  METHOD:  "Continuoua  photolonltatlon  detection  vlth  a  Tl.70  tV  lamp. 

3.  TEMPERATURE:  22-25 *C _ 

4.  COLLECTION  MEt)lUh:~  N? 

5.  COLLECTION  SYSTEM: _ _ _ _ 

6.  OTHER  CONDITIONS:  1  Each  celle  were  uead. /Detector  Temperature  ■60C» 

7.  DEVIATIONS  FROM  AStM  F’/3$  METHOD:  Flow  rate  to  celle  wee  106~cc7ain.  ~ 


tSALLENGE  CHEMICAL  T 

1.  CHEM  MASS  (a)  :  Bus/1  Acrylate 

COMPONENT  2 

M/A 

3 

N/A 

2.  CAS  HUMHER(e):  141-32-2 

„/A 

5I7a 

3.  CONC.  (IF  MIX)  N/A 

n7a 

-yj  — 

4.  CHEMICAL  SOURCE : Aldrich  'reagent 

— 

w7a 

Hi** _ 

n7a 

r  n7a~““~ 

4.  TEST  RESULTS 

1.  DATE  TESTED:  July  21,  1986 _ 

2.  NUMBER  OF  SA.MPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME :  No  breakthrough  wee  obeerved  after  3  houri. 

4.  MIN  DETECTABLE  LIMIT  O.jj  ppm 

5.  STEADY  STATE  PERMEATION  RATE  K/A 

6.  SAMPLE  THICKNESS:  13-19  all _ 

7.  SELECTED  DATA  POINTS  N/A  ~ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCTNTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Seaplee  wore  run  by  Sylvie  Cooper  on  July  21,  1986 


Butyl  Acrylata  charged  Ho  cats  Stftfchad  from  cads  lo  atandard  gaa 


CHEMICAL  PROTECTIVE  CLOTHINC  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Ttflon  laalnated  Noaex 
PROTECTIVE  MATERIAL  CODE:  066 

CONDITION  BEFORE  TEST:  Unuaed,  no  viaibla  laperf ectiont 
MANUFACTURER s  Cheafab  Corp. 

PRODUCT  IDENTIFICATION:  Challantt  3100 
LOT  OR  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS:  13-20  all 
DESCRIPTION:  Mattrlal  wil  bud  colorad. 


2.  TEST  METHOD 


TESTING  LABORATORY:  Taxaa  Raaaareh  loatituta,  >063  >«•  Cava  Road,  Auatln,  TX 
ANALYTICAL  METHOD:  Coatlauoua  photoloalaatioa  detectioa  vi  ♦>,  ,  nm 
TEMPERATURE:  22-23*C 
COLLECTION  MEDIUM:  N? 


METB  0:  Flow  rata  to  calla  was  lOOcc/aln. 


OTHER  CONDITIONS:  2  i 

deioatjons  nan  Asstr) 


CHEM  NAME (a)  :  n-Butyl  alcohol 
CAS  NUMBER(a) :  >1-36-3 

CONC.  (IF  MIX)  N/A 
CHEMICAL  SOURCE ;Rakar  reagent  trade 


COKPOHDH  2 

N/A 

~n/a 

”  N/A 

- n7a - 


TiUT  RESULTS 


1.  DATE  TESTED:  May  16,  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIKE:  Mo  breakthrouth  vas  oba erred  after  l! 
A.  KIN  DETECTABLE  LIMIT  .32  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  17-19  all. 

7.  SELECTED  DATA  POINTS  N/A 


hours . 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


3.  SOURCE  OF  DATA 

Saoples  were  run  by  Sylvie  Cooaer  on  May  16.  1986. 


Chemical  Resistance  Testing  of  USCG  Material  with  n-Butyl  Alcohol 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laalnated  Noaex 
2:  PROTECTIVE  MATERIAL  CODE:  066 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  iaperf actions 
A:  MANUFACTURER:  Cheefeb  Corp. 

5:  PRODXT  IDENTIFICATION:  Chillanta  3100  ~ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  all _ ' 

6:  DESCRIPTION:  Material  w  oranta  colored  on  one  aide  end  buff  colored  on  the" 
other  aide.  " 

TEST  METHOD 


1 .  TESTING  LABORATORY :  Texas  Research  Institute,  9063  Baa  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  PCTHOD:  Continuous  photolonlxatlon  detection  with  a  1 1 . 70  eV  leap. 

3.  TEMPERATURE :  22-25 #C 

4.  COLLECTION  MEDIUM: 

j.  'Common  sisxp:  n? 

♦-  9182  ONDTITONS:  _ 2  inch  cells  were  used /Detec  tor  Tamr^TiTuTg  -  *PT. _ 


7.  DEVIATIONS  FROM  AS J 


Low  rate  to  calls  was 


)cc/ain. 


1.  CREM  NAME(«)  :  v-Bucylaalac 

2.  CAS  NUMBER(s):  109->3-9 

3.  CONC.  (IF  MIX):  ¥71 

A.  CHEMICAL  SOURCE: Aldrich  raati 

ST^dS - 

TEST  RESULTS 


COMPONENT  2 


:  8/A 

:  N/A 

:  N/A 

:  N/A 

:  N/A 


1.  DATE  TESTED:  May  19.  1986 

2.  NUMBER  OF  SAMPLES  ttStED:  three  . ' 

3.  BREAKTHROUGH  TIME:  No  braakthromh  was  “observed  after 

4.  MIN  DETECTABLE  LIMIT  .11  ppm 

5.  STEADY  STATE  ?, KMEATlON  RATE  N/A 

6.  SAMPLE  THICKNESS:  17-19  all. _ 

7.  SELECTED  DATA  POINTS  nTa” 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Saaples  were  ran  by  Syl*ls  Cooper  May  19,  1986 


Chemical  Resistance  Testing  of  USCQ  Material  with  Butyl  Amine 


ftityl  Am few  charged  Into  cede  6wHched  from  cola  to  standard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1 :  TYPE :  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE;  068 _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4 ;  MANUFACTURER :  Chemfab  Corp. _ _ _ 

5:  PRODUCT  IDENTIFICATION;  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE;  N/A 

7:  NOMINAL  THICKNESS:  15-20  ail _ 

8;  DESCRIPTION:  Material  was  orange  colored  on  one  aide  and  buff  colored  on  the 
other  aide, _ _ _ _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY;  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE'.  22-25*C _ _ 

4.  COLLECTION  MEDIUM:  JLj _ 

5.  COLLECTION  SYSTEM;  N?  - _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  vere  used. /Detector  Temperature  »1Q0C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/mln.  _ 


CHALLENGE  CHEMICAL  1 

1.  CHEM  XAME(s)  :  Butyraldehyde 

COMPONENT  2 

N/A 

3 

N/A 

2.  CAS  HUMBERCs):  123-72-8 

_7_ 

N/A 

3.  CONC.  (IF  MIX)  N/A 

n7a 

N/A 

4.  CHEMICAL  SOURCE : Aldrich  reagent 

N/A 

N/A 

grade 

S7T~ 

R7a 

TEST  RESULTS 

1,  DATE  TESTED:  July  24,  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 


3.  BREAKTHROUGH  TIM! 

4.  MIN  DETECTABLE  L] 

5.  STEADY  STATE  PER> 

6.  SAMPLE  THICKNESS: 

7.  SELECTED  DATA  F01 

TIME 

1. 

:  No  breakthrough  was 
,29  oom 

1EATION  RATE  N/A 
:  18-19  mil 

[NTS  N/A 

CONCENTRATION 

observed  after  7.5 

CONCENTRATION 

hours* 

CONCENTRATION 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

8.  OTHER  OBSERVATIONS: 

5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  24,  1986. 


c 


Chemical  Resistance  Testing  of  USCG  Material  with  Butyraldehyde 


Butyraldahydo  charged  Into  calls  iultchad  from  calla  lo  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PROD  XT  EVALUATED 


1:  TYPE;  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  66 8  .  ~ 

3:  CONDITION  BEFORE  TEST;  Unused,  no  visible  imoerfections 

4:  MANUFACTURER:  Chemfab  Ooro: — -  -  - 

5:  PRODXT  IDENTTF1CAI  lOKl:  Chal  1  enoe  5100 — - - 

6:  LOT  OR  MANUFACTURER  DATE":"  N/A - - - 

7:  NOMINAL  THICKNESS:  15-20"!'  ~  - - 

8:  DESCRIPTION:  -Material"  was  orange  colored  on  one  side  and  bu^f" colored  on  the 
other  side. 


2.  TEST  METHOD 


4. 


1. 

2. 

3. 

4. 

5. 

6. 
7. 


TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin  TX 
TEMPERATURE^ 22^25 ^ont1nuous  photo1on1xation  detection  with  a  11.70  eV  famp 

COLLECTION  MECTuM!-  N? - - - - - 

COLLECTION  SYSTEM:  - 


OTHER  CONDITIONS:  .  ...... - ...  .....  fi/eicttuI  1C 

DEVIATIONS  FROM  ASTWT759  ME  THAT:  Tlw  rate  to' cells  was 


were  used.  /Detector  Temperature 


TUT 


cc/min. 


CWLl £MS  CHEMICAL  1 

1.  CHOI  NAME (s)  :  Carbon  Disulfide 

COMPONENT  2 

N/A 

« 

• 

• 

• 

• 

» 

3 

N/A 

2.  CAS  NUMBER (s):  /5-15-U 

.  N/A 

• 

• 

— m - 

3.  coic«  (If  mix)  W /a 

R/A 

• 

• 

— m - 

4.  LHtMiLAL  5UURCE:Mal 1 inckrodt 

N/A 

• 

• 

N/A 

reagent  grade 

TF^T  BFCIIITC  - - * - * - 

R7A 

• 

• 

- R7A - 

1.  DATE  TESTED:  June  27.  1986 

2.  NUMBER  OF  SAMMIES  TESTEffT  Three  (composite! - - - 

3.  BREAKTHROUGH  TIME:  21.60  min - - - - - — - - 

4.  MIN  DETECTABLE  L IMlT  ,110  ppm - — - 

5.  STEADY  STATE  PERMEATION  "RATt  2./f>  ug/hr  x  cnf! - 

6.  SAMPLE  THICKNESS:  18-19  mil  - - - — 

7.  SELECTED  DATA  POINTS' '  N/A  '  "  1  — 

,  TIt*  :  CONCENTRATION  :  CONCENTRATION  :  CONCENTRATION 

1.  :  • 


Permeation  of  Carbon  Disulfide  through  USCG  Material 


•u«n|ox  uidd  i 


Swllchod  from  colla  to  standard  gn 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTS  MATERIAL  COST:' TO  "  .  . "  ~  . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Zor^. 

5:  PRODUCT  IDENTIFICATION:-  'Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  mi)  "  '  "  "  '  ' 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  _ _ _ _  _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 t 

4.  COLLECTION  MEDlUfi:"  N? 

5.  COLLECTION  SYSTEM:  N? 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used.  /Detector  temperature  -  5oC. 

?.  Kvixnms  FROM  A^ThTOS  yCThqd:  Flow  rate  to  ceil  "«as  10B  cc/ain.  '  " 

3-  CHALLENGE  CHEMICAL  1  COMPONENT  2  :  2 

*  m 

1.  CHEM  NAME(s)  :  Carbon  Disulfide  :  N/A  :  N/A 

2.  CAS  NUMBER  Is):  753535  ;  N7A  :  R/A 

3.  CONC.  (IF  MIX)  N/A  .  :  R7A  :  N/A 

4.  CHEMICAL  S OUR CE :ffaTTi  nek  rodt  :  ~  N/A  ~  :~  N/A  ~ 

reagent  grade  :  N/A  :  R7A 

4„  TEST  RESULTS  ~ ~ 

1.  DATE  TESTED:  June  27.  1986 _ _ 

2.  NUMBER  OF  SAMPLE^  UstEI):  One  (ftuh~P  '  . .  "  ' 

3.  BREAKTHROUGH  TIME:  20.50  m^n  ~ 

4.  MIN  DETECTABLE  LIMIT  .05  ppm. 

5.  STEADY  STATE  PERMEATION  KATE  '  1 .65  Jg'/fir  ’ ITcH? 

6.  SAMPLE  THICKNESS:  18-19  mil  ' 

7.  S-uECTED  DATA  POINTS  N/A  ' 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

' 

» 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Sylvia  Cooper  on  June  27.  1986 


C-% 


Permeation  of  Carbon  Disulfide  throuflh  USCG  Material 


Swlloftad  from  csNs  lo  standard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE 'MATERIAL  CuDE:  065  . . "  - - - - 1  - 

3:  CONDITION  BEFORE  TEST:  Unused,  nc  visible  imperfections 
4:  MANUFACTURER:  Chemfab  tore. 

S:  PRODUCT  IDENTIFICATION:  Challenge  5100 - - - 

6:  LOT  OR  MANUFACTURER  QATlTN/A 

7:  NOMINAL  THICKNESS:  15-20~mTT~  ’  "  '  ~ 

8:  DESCRIPTION:  MaterTTl  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _  ' 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  *£TH0D:  Continuous  photo ionization  detection  with  a  if. 70  eV  Tamo 

3.  TEMPERATURE:  22-25 *C  - 

4.  COLLECTION  MEDluH:  N? - - 

5.  COLLECTION  SYSTEM:  HT  "  "  - - - - - 

6.  OTHER  CONDITIONS:  IiricK  cell  was  used.  /Detector  Temperature  •  60C. 

7.  DEVIATIONS  FROM  ASTm~F73'§"' METHOD"’ FI ow  rate  to  cell  was  1W  cc/mlnl - 


*5,  tHMLinm.  WCTICTL 

a&  MMCU)  : 

2.  tas  «fflBEft(s): 

3.  CONC.  (XT  MIX) 

4.  CHEMICAL  SOUR Cl 

4.  TEST  RESULTS 


tWPWCHT  2 


Carbon  Disulfide  : 

N/A 

• 

• 

• 

• 

N/A 

75 -15-0 

N/A 

• 

N/A 

H7A  • 

N/A 

• 

• 

FfM 

:Mat  1  inckcodt  : 

- ¥7& - 

• 

• 

m 

reagent  grade  : 

N/a  “ 

• 

• 

m - 

1. 

2. 

3. 

4. 

5. 

6. 

7. 


DATE  TESTED:  June  30.  1986 
NUMBER  OF  SAMPLES  TESTED:  One 
BREAKTHROUGH  TIME:  17.70  muT" 
MIN  DETECTABLE  UMlT^ 


(Run  II) 


STEADY  STATE  ^ERMEATTUn  tHt 
SAMPLE  THICKNESS:  18-19  mil 
SELECTED  C*TA  POIlflT 


.05 


2.59  u9/hr  x  cm* 


HE 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


S.  SOURCE  OF  DATA 

Sample  was  run  by  Sylvia  Cooper  on  June  30.  1986. 


Permeation  of  Carbon  Disulfide  through  OSCG  Material 

•  »  •  *  *  *  * 

Run  II 


Switched  from  col*  lo  tlandord  qh 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PROOUCT  EVALUATED 


TYPE :  Teflon  laminated  Nomex _ 

PROTECTIVE  MATERIAL  tODE:  663 
CONDITION  BEFORE  TEST:  Unused,  no  visit 
MANUFACTURER:  Chemfab  Corp. 

PRODUCT  I OE  NT  I F I  CAT  I  ON CK  a  11  enq  e'5  W ' 
LOT  OR  MANUFACTURER  DAT?: "N/A 

NOMINAL  THICKNESS:  15-20  miT . . . 

DESCRIPTION:  Material  was  buff  colored. 


no  visible  imperfections 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Roao.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  r^ctoiontzation  detection  with  a  11. 7o  eV  lamp. 

3.  TEMPERATURE:  22-25°C 

4.  COLLECTION  MEBTuFi” '  K?  - 

5.  COLLECTION  SYSTEM:  Np _  • 

6.  OTHER  CO  NC  IT  IONS:  2  inch  cells  we^'e  used.  /Detector  Temperature  ■  ooC.  ~ 

7*  HEVJATJGNS  FiiOM  AStV:  ?739  METHOD:  FI  ox  rate  to  ceils  90  cc/nri  n.  " 


3.  CHALLENGE  CHEMICAL  I 

1.  CHEMHAME's)  :  Carbon  Tetrachloride 

2.  CAS  NUMBER (s):  55^73^5 

3.  CONC.  (IF  MIX)  W7X 

4.  CHEMICAL  SOURCE :HaTTinc'Kro<Jt~ 

reagent  yrade 

‘EST  RESULTS  - 7 


COMPONENT  2 


1.  DATE  TESTED:  April  16.  1986 

2.  NUMBER  OF  SAmFlES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  ooserved  aTter  3  hours. 

4.  MIN  DETECTABLE  LIMI TTft 

5.  STEADY  STATE  PERMEATTUFi  RATE"  N/A 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10“ 


CONCENTRATION 


COICENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  April  16.  1986 


Grbcm  Tetrachloride  charged  No  cell.  Switched  from  ceRe  «o  eUndard  goo* 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ _____ 

2:  PROTECTIVE  MaTERiAl  CODE:  06B  ~  " 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Toro! 

5:  PRODUCT  IDEIffTTTCm'OW:  CKarrengTSiOO  '  - - 

6:  LOT  OR  MANUFACTURER  DATE':  MT  '  '  ' 

7:  NOMINAL  THICKNESS:  15-20^1“  " 

8:  DESCRIPTION:  Materia)  was  orange  colored  on  one  side  and  buff  colored  on  tnc 
other  side. _ _ 

2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Ca> 

2.  ANALYTICAL  FCTHOD:  Continuous  photoionization  detection  t 

3.  TEMPERATURE:  22-25*C 

4.  COLLECTION  MEDIUM:'  N? 

5.  COLLECTION  SYSTEM:  U5 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used.  /Detector  Temi 

7.  DEVIATIONS  FROM  AStM  F>5s  METHOD:  “Mow  rate  to  cells  was 

GHALLENff  CHEMICAL  1  COMRDICNT  2 

J.  CHEN  NAME(s)  :  Chlordane  (25%)  :  N/A 

tes  Road.  Austin.  TX 
vith  a  10.20  eV  lamp. 

>erature  ■  100C. 

100  cc/min. 

3 

N/A 

2-  US  tUCERU):  W<  :  H7K 

- M/a  " 

3.  CONC.  (IF  MIX)  HU  :  R/K 

N/A 

4.  CiEMICAL  SOURCE  Voluntary  Product  :  R7K 

m 

Qroup  :  M/A 

N/A 

TEST  RESULTS 

1.  DATE  TESTED:  September  9.  1986 

2.  NUMBER  OF  SAMPLES  tCslEU:  three  “ 

3.  BREAKTHROUGH  TIME:  No  breaRTKrough  was  observed  after  3.44  hours. 

4.  MIN  DETECTABLE  LIMIT’  O' ."26  ppm  — ™ 

5.  STEADY  SThTE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POINTS  N/A 

T  iME  :  CONCENTRATION  :  CONCENTRATION 

1.  :  : 

CONCENTRATION 

2.  : 

3.  :  : 

4. 

b.  :  : 

b.  :  : 

7.  : 

8.  :  : 

9.  :  : 

10.  :  : 

8.  OTHER  OBSERVATIONS: 

5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  9.  1986. 


Chemical  Resistance  Testing  of  USCG  Material  with  Chlordane 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Noaex 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections _ 

4 :  MANUFACTURER :  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  $105"~ _ 

6:  LOT  OR  MANUFACTURER  DATE:  H/a 

7:  NOMINAL  THICKNESS:  I5-20~bII _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  end  buff  colored  on  the 
other  side. 


2.  TEST  METHOD 

1 .  TESTING  LABORATORY :  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N? _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  ■  60C. 

7-  JEVUnUKS  flOM  iSSTTO?  METHOD:  flaw  T»te  to  cell*  mam  lOO  cc/aia- 

3.  fliAlJLFMfiF  CHEMICAL  1 

1.  CHEM  HA2JE(»)  :  Chlorobenzene 

2.  CAS  NUMBER(s):  108-90-7 

3.  CONC.  (IF  MIX)  'S/A  ~  ' 

4 .  CHEMICAL  SOURCE :Aldrich  reagent 

grade 

4.  TEST  RESULTS 


:  COMPONENT  2  :  2 


H/A 

• 

• 

H/A 

:  N/A 

• 

• 

N/A 

n7a 

• 

a 

n/a 

:  N7A 

• 

• 

n7a 

N/A 

• 

• 

N/A 

1.  DATE  TESTED:  July  16,  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3 .  BREAKTHROUGH  TIME :  No  breakthrough  was  observed  after  3  hours  . 

4.  MIN  DETECTABLE  LIMIT  .20  ppm  _ 

5.  STEADY  STATE  FERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil _ 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

, 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  16,  1986 


C-SH 
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Chemical  Resistance  Testing  of  USCG  Material  with  Ci.iorobenzene 


Chlorobenzene  charoed  Into  cels  StfHched  Irom  ceUa  to  atoitdard  gat 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 


8.  OTHER  OBSERVATIONS 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  April  24.  1986 


Resistance  Testing  of  USCQ  Material  with  Chloroform 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE 'HATER1AL  COPE:  068 - - - -  ~~ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections  ~ 

4:  MANUFACTURER:  Cher, if ab  Corp, 

5:  PRODXT  IDENTIFICATION:  Challenge  SlOO 
6:  LOT  OR  MANUFACTURER  DATE:  ~K/A 

7:  NOMINAL  THICKNESS:  15-20  mil  _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  _ _ _ __  _  _  _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  fampT 

3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MEDIUM:  N? _ 

6.  COLLECTION  SYSTEM:  N? 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used.  /Detector  Temperature  «  100C. 

7.  DEVIATIONS  FROM  AStM  F?39  METHOD:  How  rate  to  cells  was  100  cc/min. 


3. 


4. 


CHALLENGE  CHEMICAL  1 

:  COMPONENT  2 

3 

1.  CHEM  NAME(s)  :  Chloropicrin 

:  -  N/A  .  _ 

• 

• 

• 

N/A 

2.  CAS  NUMBER(s):  76-06-2 

:  R/F^ 

• 

• 

m 

3.  C01C.  (IF  MIX)  N7A”~ 

:  N/A 

• 

• 

N/A 

4.  CHEMICAL  SOURCE: Kodak  reagent 

:  R/A 

• 

• 

m 

-grade 

: - R7A - 

• 

• 

TEST  RESULTS 


1.  DATE  TESTED:  October  15.  1986 

2.  NUMBER  OF  SAMPLES  TESTE 5:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.1  hours. 

4.  MIN  DETECTABLE  LIMIT  nBO~ppm  " 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A  ~  ~ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

> 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  October  15,  1986. 


Chemical  Resistance  Testing  of  USCG  Material  with  Chloropicrin 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 


mperfections 


3:  CONDITION  BEFORE  TEST:  Unuseo.  no  visi 

4:  MANUFACTURER:  Chewfab  torp. _ 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 

6:  LOT  OR  MANUFACTURER  DATErN/A  ~ 

7:  NOMINAL  THICKNESS:  15-20  mil  ~  ~ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Ion  Chromatography  on  Dionex  200C) 

3.  TEMPERATURE:  Ambient 

4.  COLLECTION  ME&IUM:  Aqueous 

5.  COLLECTION  SYSTEM:  "Aqueous _ 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used.  “ 

7.  VEVlAUQkS  FROM  ASTfiT 


CHALLENGE  CHEMICAL  1 

1.  T3HEM*W€(s)  :  Wlwosulfonlc  Acid 

2.  CAS  NUMBER (s):  7790-94=5 

3.  CONC.  (IF  MIX)  99% . . 

4.  CHEMICAL  SOURCE  :Hdrich  reagent 

grade 

4.  TEST  RESULTS 


COMPONENT  2 


1.  DATE  TESTED:  October  10.  1986 

2.  NUMBER  OF  SAMFlES^TEsTH):  "Three  '  '  '  '  ~ 

3.  BREAKTHROUGH  TI.*i£:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  O.b  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A  ’ 

6.  SAMPLE  THICKNESS:  19-20  mil _ 

7.  SELECTED  DATA  POINTS  Cells  1,2,  and  3  at  end  of  3  hour  test 


TIPE 

1.  3  Hours 


CONCENTRATION 
<0.5 


CONCENTRATION 
<0.5 


CONCENTRATION 
<0.5 


8.  OTHER  OBSERVATIONS:  Pelention  time  for  5  ppm  Chi orosulfonic  Acid  standard  was 
2.08  minu^ _ _ _ 

SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  October  10.  1986. 


HttfAKTUliUf  A3tnMKiTKM*-M  KX  -njTKaiKi  tf  MU  MBJfim 


V 


Calibration- 5  ppm  CWoroaiifonte  Acid  STD 

,;h*ni<EU  A  INJECT  .1*00*? 


ChloroauHonic  Acid  CaU  1  3  hour» 


.  21*05*1?  CM*  "A*  X* 

*|»«WTI0N 

p:ue  i.  method  5*  RUH  42  mEX  1  C*UB 


,»**A1VS7*  OJW 


:l 


ST  ARE*  6C  FF 

1.23  327812  81 

2.83  15537935  8X231139.. 

1783379? 


CHANNEL  8  INJECT 

— r-  .3? 


asFneaticn 


CL 

TOTALS 


2i«:0u3 


21*24*14 


?:•-£  1.  METHOD  3.  RUN  43  index 
ANALYST*  DJS1 


PPfl  ST  AREA  BC 

a.  8.8?  utna  8: 

9.>N  2.  93  118192  1 


MM.-0.5ppm  Chiorooulfonic  Acid  STD 


Chloroaulfodc  Add  C*M2  3  ***** 

CHANNEL  A  INJECT  214  2248? 


CHANNEL  a 

-L 

INJECT 

21*15*88 

CnAM<£L  S 
—2: 

WJECT 
"  .07 

4 

-  1. 25 

^tto? 

5.83 

FEsnESTJON 

21*15*08 

permeation 

file  t. 

NETH03  5. 

SUN  44  INDEX  1 

FILE  1. 

METHOD  3. 

ANALYST*  3Jrt 

ANALYST*  DJ* 

NA.-iE 

rr*1 

RT  ARES  BC  *F 

NANS 

sen 

o. 

0.  5is 

1.25  339587  01 

2.0?  2041273  0 1221139s. 

1 

CL 

8. 

0. 

0.  Eli 

2421052 

’OTALt 

0. 

21*33*87 


RT  AREA  EC 

0.87  114E87  01 


Reagent  Water  Blank 

channel  a  inject 

“T-  .0? 


FS8?£AT10H 


21*47*13 


21*  47*12 


f :le  i» 

nETNOD  3. 

RUN  5* 

INDEX  1 

ANALYST* 

3  IN 

“.ANE 

PPM 

RT 

AREA  SC 

.1 

8.07 

130303  01 

1 

CL 

0*.  •!' 

2.  05 

401334  01 

"  Z'TAt S 

•>. 

55205? 

Chloroaulfonlc  Acid  Cell  3  3  Hours 

C.rAN-.E!  9  INJECT  21*42*0? 


C-a.N-.EL  9  INJECT 

sS?!*5Rt:on 

p'LE  1.  HE'nOD  5. 
ANAL VS 7*  DJN 


CL 

TOTAL  i 


21*42*0? 

pun  2i  index 

RT  ARES  SC 

O.  04  115334  01 

I.  01  1300923  01 


iOiTsi: 


C-11 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  description  of  proouct  evaluated 

TY PE :  Teflon  laminated  Nanex 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 


PROTECT  NL  MATE  RIAL  "CODE:  068 


CONDITION  BEFORE  TEST:  Unused,  no  visiblT  Imperfections 
MANUFACTURER:  Chemfab  Coro. 

PROOUCT  IDENTTTITATIO.M:-  ChallenqT5100 
LOT  OR  MANUFACTURER  DATg;  W7X~ 


NOMINAL  THICKNESS:  lS«2Q~wnT _ 

DESCRIPTION:  MaterTaT  was  buff  colored 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 

7. 


TEST I NG* LABORATORY :  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 
ANALYTICAL  JCTHOD:  Continuous  photoionization  detection  With  a  ll./O  ev  lamp. 
TEMPERATURE:  22-25 T 
COLLECTION  ME&TuRT 


I 


COLLECTION  SYSTEM:  _ _ _ 

OTHER  CONDITIONS:  2  Inch  cells  were  used.  /Detector  Temperature 
DEVIATIONS  FROM  AStM  ^7*39  METHfat):  Mow  rate  to  cells  was  90cc/min 


3.  CHALLENGE  CHEMICAL 

1.  OCM  NAfC(s)  : 

2.  CAS  NUMBER(s): 

3.  CONC.  (IF  MIX) 

4.  CHEMICAL  SOURCI 

4.  TEST  RESULTS 


1 

COMTONENT  2 

3 

•-Cresol 

N/A 

N/A 

"  lOd-39-4 

— m - 

- m 

N/A 

R7K 

N/A 

:  J  .l  .  UAKEK 

- m - 

reagent  grade 

N/A 

1.  DATE  TESTED:  April  7.  1986 _ _ 

2.  NUMBER  OF  SAMPLES  tE^TEDT"  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  4  hours" 


4.  MIN  DETECTABLE  LIMir~Q3  ppm 

5.  STEADY  STATE  PERMEATION  RATE  _ 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTr 


N/A 


1. 

2. 

3. 

4. 

5. 

6. 
7. 
6. 

9. 

10. ' 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

t 

8.  OTHER  OBSERVATIONS: 


5. 


SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  April  7.  1986 


C-fc 


1. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
DESCRIPTION  OF  PROOUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 
PROTECTIVE  "MATERIAL  CODE:  OfeB 


CONDITION  BEFORE  TEST:  Unused,  lio  visible  imoerf ect 1 ons 
MANUFACTURER:  Chemfab  Zor'o. 

PRODUCT  IDENTIFICATION;  Cha11enqe“gI00" . 


LOT  OR  MANUFACTURER  DATE:  N7A" 

NOMINAL  THICKNESS:  lS-20lm 
DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the- 
other  side. _ _ _ _ _ _ _ _ _ 


2.  TEST  METHOD 

1. 


2. 

3. 

4. 

5. 
6. 

7. 


TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 
ANALYTICAL  >€TH0D:  Continuous  photoionization  detection  with  a  10.20  eV  lamp 

TEMPERATURE:  22-25 - -  - 

COLLECTION  MEDIUM?  “N? - 

COLLECTION  SYSTEM:  ljb~  ~  ~  ~  ~  ""  ~  ~ 

OTHER  CONDITIONS:  1  inch  cells  were  used,  /Detector  Temperature  ■  100C. 
DEVIATIONS  FROM  ASTMT7J9  1C T HOD':  N/A -  - - 


CMLLOIfiF  CHEMICAL  i 

• 

• 

COMPONENT  2 

• 

3 

1. 

CHEM  NAP£(s)  :  Creosote 

• 

• 

• 

N/A 

• 

• 

• 

N/A 

2. 

CAS  WMBCR(s):  M7A 

• 

• 

M7A 

• 

• 

3. 

CONC.  (IF  MIX)  WA 

• 

• 

»/A "  “ 

• 

•  _ 

4, 

CHEMICAL  SOURCE  :TBTCTiimTcaTsTnc7 

_ • _ 

H7A" 

• 

. N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  August  18,  1986 


1.  DATE  TEST tu:  August  lb,  19bt> 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 


3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  18.1  hours. 

4.  MIN  DETECTABLE  LIMIT “32  ppm 

5.  STEADY  STATE  PERMEATTCOaTT 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POItfTSTTO 


m: 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. ' 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  August  18.  1986 


C-°H 


1. 


2. 


3. 


4. 


> 

S 


5. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ 

2:  PROTECTIVE  MATERIAL  CODE:  068  ~  ~ 

3:  CONDITION  BEFORE  TEST:  Unused.  no  visible  imper/ectfons 
4:  MANUFACTURER:  Chemfab  Corp.  “ 

5:  PRODUCT  IDENTIF  ICATnTO:  Thai  Temae  5100  '  '  ' 

6:  LOT  OR  MANUFACTURER  DAT T7T7£  "  ' 

7:  NOMINAL  THICKNESS:  15-20liiir  ""  "  " 

8:  DESCRIPTION:  MaterTaT  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.7U  eV  fampT 

3.  TEMPERATURE:  22-25 

4.  COLLECTION  MEffTGM:  N? 

5.  COLLECTION  SYSTEM:  HWT  " 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used.  /Detector  temperature  ■  6QC. 

7.  DEVIATIONS  FROM  ASTM  ^73^  METHOD:  r  1  ow  rate  to  cells  wasIbO  cc/min. 


WALIBIEE  tMEMlCAL  1  i  tOKTOHEVT  2  :  3 

1-  CN6M  «MIC(s)  :  Crotonal  dehyde  :  N/A _ : _ N/A 

2.  CAS  NUMBER  (s):  123-73-9  :  R7R  s  RM 

3.  CONC.  (IF  MIX)  R7K  :  R/R  :  R/I 

4.  CHEMICAL  SOURCE :ll3ri'ch  reagent  R/A  W7K 

grade  :  R/R  :  n/K 

TEST  RESULTS 


1.  DATE  TESTED:  July  15.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  ~ three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.1  hours. 

4.  MIN  DETECTABLE  LlMll^0'.52ppni. _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil _ 

7.  SELECTED  DATA  POINTS  N/A 


TINE 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

» 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  OAT  A 

Sa>np1es  were  run  by  Sylvia  Cooper  on  July  15.  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODXT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODXT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CO&E:  565  ~  . .  . .  '  . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Eorp. 

5:  PRODXT  iDENTlPl£AT10N:  Challenge  blOo 
6:  LOT  OR  MANUFACTURER  DATF7  N/A 

7:  NOMINAL  THICKNESS:  15-20  mT  ~  .  '  "  ~~~  ~ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  tKe 
other  side. _ 

2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  MiTHOD:  (Continuous  photoionization  detection  with  a  11 .70  eV  lamp. 

3.  TEMPERATURE:  22-25*0  - 

4.  COLLECTION  MEDTuR:""  H? - 

5.  COLLECTION  SYSTEM:  N?  . 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used.  /Detector  Temperature  •  60C. 

7.  DEVIATIONS  FROM  ASTK~F739"'METH0Dm ow  rate  to  cells  vTas  100  cc/mi'n. - 


3.  THlLlSRa.  tHWlCTtt. 

1.  £H£H  NAME(s)  : 

2.  CAS  fUMBER(s): 

3.  CONC.  (IF  MIX) 


4.  TEST  RESULTS 


1 

COMPONENT  2 

3 

Cumene  Hydroperoxide 

N/A  : 

N/A 

&0-15-9 

—  s- 

N/A 

R7A 

R7A  : 

N/A 

:  Aldrich  reagent 

N/A  : 

N/A  ~ 

grade 

R7A  r 

- N7A - 

1.  DATE  TESTED:  July  14.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  . . .  ~  '  '  ' 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.5  hours. 

4.  MIN  DETECTABLE  LIMIT 1. 20 ''ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A  “ 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POINTS  N'/A  . . 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

i 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  14.  1986. 


Chemical  Resistance  Testing  of  USCG  Material  With  Cumene  Hydroperoxide 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ _ 

2:  PROTECTIVE  Material  CO BET  065  ~  "  "  ' 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100  ~ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  mil  " 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  Hie 
other  side. _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  f€TH0D:  Continuous  photo  ionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MEDIUM! ~  N?  ~  "  '  "  ' 

5.  COLLECTION  SYSTEM:  %'  "  ~  ~ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  »  60C. 

7.  DEVIATIONS  FROM  ASTW~F7’59  TgTHOD:  HfTciw  rate  'to  cel  I  s  'was  100'~cc/mi  n.  ' 

1.  tmiM  tHWIICM.  1  -  COMPONENT  2  :  3 

0  • 

X.  X3MSM  NAME  [ s }  :  Cvcl  ohexane  :  : 

2.  CAS  NUMBER (s):  110-S2-7  :  : 

3.  CONC.  (IF  MIX)  R7E  :  : 

4.  CHEMICAL  SOtRCEiKTaf  ich  fearent  : _ : _ _ 

grade  :  : 

; EST  RESULTS 

1.  DATE  TESTED:  July  3.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:"  three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.4  hours. 

4.  MIN  DETECTABLE  LIMIT  .25  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A  " 

6.  SAMPLE  THICKNESS:  18-19  mil _ 

7.  SELECTED  DATA  POINtS  N/A~~ _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSER VAT  IONS:  . 


5.  SOURCE  OF  DATA 

Samples  *ere  run  by  Sylvia  Cooper  on  July  3,  1986 


C  -  loo 


MSI  H-TV  ~  ~  HAntUtK- 


j»n  jaa  *-  A  n.1  mjt\  «  a  icn  *_n  tux 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PROOUCT  EVALUATED 

1 :  TYPE :  Teflon  laminated  Nomex _ 

2:  PROTECTIVE  MATERIAL  CODE:  06a 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chem.’ab  Coro. 

5:  PRODUCT  IDENTIFIED  lift":  Challenge"  5130 

6:  LOT  OR  MANUFACTURER  DK1TTW7T  " 

7:  NOMINAL  THICKNESS:  15-20~mfl  . .  ' 

8:  DESCRIPTION:  Material  was  5u7T  colored. 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp, 

3.  TEMPERATURE:  22-25*0  ' 

4.  COLLECTION  MEDIUM:  N? - 

5.  COLLECTION  SYSTEM:  Np  •  ~~  ' " 

6.  OTHER  CONDITIONS:  2 Inch  cells  were  used.  /Detector  temperature  ■  60C. 

7.  DEVIATIONS  FROM  ASTM  F739'  fCTHOD:  Flow  rate  was  lOPcc/min" 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEM  NAfC(s)  :  1.2  Dlbronoethane 

2.  CAS  NUMBER(s):  “ID6-93-4 

3.  CONC.  (IF  MIX)  TT/A  ' "  ' 

4.  CHEMICAL  SOURCE : ’JTdrTch  reagent 

grade 

4.  TEST  RESULTS  - 


COMPONENT  2 


1.  DATE  TESTED:  May  12.  1986 

2.  NUMBER  OF  SAMPLES  TESTED-:"  Three""  '  "  "  "  '  . . 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  S  hours. 

4.  MIN  DETECTABLE  LIMIT  .lO  dot  ~ 

5.  STEADY  STATE  PERMEATION  RATE  "TO 

6.  SAMPLE  THICKNESS:  17-19  mil  "  "" 

7.  SELECTED  DATA  POINTS  NTS”  _ 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  May  12.  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


X.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1  s  TYPE :  Teflon  laainacod  Noatx 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visiblt  iaotrf actions 
A :  MANUFACTURER :  Cheatiab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge"  Sl6o 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  13-20  all _ 

8:  DESCRIPTION:  Matsrial  «ti  buff  colortd. _ 


2 .  TEST  METHOD 


1. 

2. 

3. 

A. 

5. 

6. 
7, 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bm  Civm  Road,  Austin,  TX 
ANALYTICAL  JCTHOD:  Continuous  photoionixation  date etlon 
TEMPERATURE :  22-25*C _  _ 


COLLECTION  MEDIUM:  N*> 

mrECTIOS  1H _ 

OTHER  CONDITIONS :  2  inch  colls  wore  used 

DEVIATIONS  FROM  AS2M  *7 29  JCXHODs 


I  Law  goto  to  e«u»  »»«  AOrr/g*" 


3.  CHALLENGE  CHEMICAL 

1.  CHEM  NAME(s)  : 

2.  CAS  NUM3ER(s): 

3.  CONC.  (I?  MIX) 
A .  CHEMICAL  SOURCI 

EST  RESULTS 


1 

1 , 2-Dlchloroethane 

COMPONENT  2 

N/A 

3 

N/A 

107-06- 1 

n7a 

N/A  — 

“n7a 

n7a 

—  — 

:  Aldrich  reagent 

n7a 

- jTj-  — 

grade 

n7a 

N/A 

1.  DATE  TESTED:  May  1,  1986 


2.  NUMBER  OF  SAMPLES  TISTED:  Throe _ _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  5.7  hours 
A.  MIN  DETECTABLE  LIMIT 


5.  STEADY  STATE  PERMEATION  RATE 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTS  N/A 


N/A 


1. 

2. 

3. 

A . 

5. 

6. 

7. 

8. 

9. 

10. ' 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sanplos  wore  run  by  Karen  Vorschoor  on  May  I,  1986. 


C-  loH 


t  laruruacmuiuiMrNuit  umwauwm  unma  uit  u*.u3l  km  in  uamawms 


Chemical  Resistance  Testing  of  U9CG  Material  with  1 ,2-Dichloroethane 


CHEMICAL  PROTECTIVE  CLOTHING  FRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  FRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Noaex 

2:  PROTECTIVE  MATERIAL  CODE:  066  . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  lmparf actiona 
4:  MANUFACTURER :  Chenfab  Corp . 

5:  PRODUCT  IDENTIFICATION:  Challenge  5166 
6:  LOT  OR  MANUFACTURER  DATE:  N/a 

7:  NOMINAL  THICWJESS:  15-20  ail  ~  " 

8:  DESCRIPTION:  MaterTal  was  orange  colorad  on  ont  alda  and  buff  colored  on  the 
other  aide. 


TEST  METHOD 

1 .  TESTING  LABORATORY :  Texas  Reaeareh  Inatltute,  9063  Bee  Cavea  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  leap. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N? _  _ _ _ _ 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used. /Detector  Temperature  ■  60C. 

7.  DEVIATIONS  FROM  ASTM  F?33  METHOD:  Flow  rate  to  cells  was  100  cc/min. 


CHALLENGE  CHEMICAL 

I  ; 

CCWONENT  2 

• 

• 

3 

1.  CHEM  NAME  (a): 

1 , 2-Dlchloroethyl 

• 

N/A 

• 

• 

• 

N/A 

etheT 

N/A 

• 

• 

N/A 

2.  CAS  NUMBER(s): 

623-46-1 

n/a 

• 

• 

N/A 

3.  CONC-  (IF  MIX) 

"571  j 

N/A 

• 

• 

“  n7a  — ~ 

4.  CHEMICAL  SOURCE: 

Kodak  reagent  grade: 

N/A 

• 

• 

N/A 

TEST  RESULTS 


1.  DATE  TESTED:  July  16,  1986 

2.  NUMBER  OF  SAMPLES' TESTED:  Three  _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LLMIT~n7a 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POINTS  n/a 

TIME  :  CONCENTRATION  :  CONCENTRATION  :  CONCENTRATION 


Chemical  Restance  Testing  of  USCG  Material  With  Dichloroethylether 


Dlchloroethylether  charged  Into  cells 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OP  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 

PROTECTIVE  MATEMAl  CObE:  068‘"  '  " -  . ~ . . 

CONDITION  BEFORE  TEST:  Unused.  no  visible  imperfections 

MANUFACTURER:  Chemfab  Corp. _ _ 

PRODUCT  IDENTIFICATION:  Challenge  5100  ~  '  ' 

LOT  OR  MANUFACTURER  DATE:  N/A 

NOMINAL  THICKNESS:  15-20  mil  ' 

DESCRIPTION:  Material  was  orange  colored  on  one  sideband  buf'T  colored  on  tKe" 
other  side.  _  _ _ __ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  f€THOD:  Continuous^photoionization  detection  with  a  IT77  eV  lamp. 

3.  TEMPERATURE:  22-25  *C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  ~R7'~'  ' 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  temperature  ■  tioc. 

7.  DEVIATIONS  FROM  ASTm  F739  METHOD:  Flow  rate  to  cells  was  100  cc/minJ 


CHALLENGE  CHEMICAL 


1.  CHEM  NAME(s)  :  1.2-Dichl oropropane 

2.  CAS  NUMBER (s):  78-87-5 

3.  CONC.  (IF  MIX)  N/A 

4.  CHEMICAL  SOURCE :Todak  reagent  grade 

4.  TEST  RESULTS 


COMPONENT  2 


1.  DATE  TESTED:  July  1.  1986 _ 

2.  NUMBER  OF  SAMFirriTSTEDriRree" 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after 

4.  MIN  DETECTABLE  LIMIT  .31  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POIlflT  N/A  " 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  1 .  1986 


Permeation  Testing  of  USCG  Material  with  1,2-Dichloropropane 


1,2-Dlchlrropropane  charged  Into  calla 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  protect i vr  mater r^Tror hkb  "  - - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visibTe  imperfections 

4:  MANUFACTURER:  Chemfab  Corp.  _ 

5:  PRODUCT  IDCNTTFICAT  I'OKl:  ~  Challenge's TOO  ~  ~  ~  "  ' 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  I5-20lnr  ~  "  """  '  '  "" 

3:  DESCRIPTION:  MaterTaT  was  orange  colored  on  one  side  and  buff  colored  on  tW 
other  side. _  _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25 1 

4.  COLLECTION  MEDIUM:"  N? 

5.  COLLECTION  SYSTEM:  N?  '  ~ 

6.  OTHER  CONDITIONS:  l  inch  cells  were  used,/  Detector  Temperature  ■  fedC. 

7.  DEVIATIONS  FROM  ASTm  F7^  METHOD:  Flow  rate  to  cells  was  100  cc/min. 


3.  CHALLENGE  CHEMICAL  1  i  rWWlCYfr 


3 


CHEM  NAME  (s)  :  1,3-Dic'iloroprrsi^ene  : 

N/A 

:  N/A  _ 

CAS  NUMBER(s):  W2-75-6  : 

W/A 

:  nfb 

CONC.  (IF  MIX)  H7A  : 

m 

:  R7T 

CHEMICAL  SOURCE:  Aldrich  reagent  : 

:  N/A 

grade  : 

N/A 

~: - m - - 

RESULTS 

l 

1 

i 


I 


1.  DATE  TESTED:  July  10.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  ' 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  .17  ppm 

5.  STEADY  STATE  PERMEATWBIfE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POINTS  N/A  ” ' 


TIME 

COICENTRaTION 

CONCENTRATION 

CONCENTRATION 

» 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  10,  1986. 


CHIC- 


1,3-Dlchiororpropene  charged  into  cells  c  Switched  trow  cel#  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex  _ 

2:  PROTECTIVE  MATERIAL  MDfc~:"S66  _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Cha11e~ngtf  SlOO  " 

6:  LOT  OR  MANUFACTURER  DATfc:  N/A  _ 

7;  NOMINAL  THICKNESS:  16-20  mil  _ | _ _ 

8:  DESCRIPTION:  Material  was  orange  col ored  on  one  side 'and  buff  colored  on  the 
other  side. _ _ _ 

TEST  METHOD 

1.  TESTING  LABORATORY;  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  FETHQD:  Continuous  photo 'ionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-2S°C 

4.  COLLECTION  MEDIUM:'"' N?  . 

5.  COLLECTION  SYSTEM:  N?  _  _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  ■  6dd. 

7.  DEVIATIONS  FROM  ASTH  7739  METHOD:'  “TT5w  rate  to  ceTls  was  lot)  cc/min. 


CH  ALLENS  CHEMICAL  1  :  tWFONETCT  2  :  3 


CHEM  NAf£ (s)  :  Diethanolamine 

2.  CAS  NUMBER (s):  T1 1-42-2 

3.  CONC.  (IF  MIX)  JUA 

4.  CHEMICAL  SOURCE: Aldrich  reagent 

grade 

TEST  RESULTS 


MM 

to 


to 


n7A 


N7A 


N/A 

TO 

TO 

N/A 

TO 


1.  DATE  TESTED:  June  25.  1986 _ _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMlt  N/A 

5.  STEADY  STATE  PERMEATION  RATE  N/A  ~ 

6.  SAMPLE  THICKNESS:  18-19  mil _ _ 

7.  SELECTED  DATA  POINTS  N7A“ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


C-  M2- 


SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  June  26.  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Noniex 

2:  PR0TEGTT7E'~TlAHRlflr  'CODE:  UbB  - -  ~  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections _ 

4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION?  Challenge  51uu  - - 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  mil  ~  . . . 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25°C  - 

4.  COLLECTION  MEDTUFu 


"NT 


5.  COLLECTION  SYSTEM: 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used.  /Detector  Teim 

7.  DEVIATIONS  FROM  ASTR  F7mnflOD:“how  rate  to  cells  was 

CHALLENGE  CHEMICAL  1  tOMTOtetfT  2  : 

• 

• 

1.  CHEM  NAME(s)  :  Di isopropyl  amine  :  N/A 

jerature  *  60C . 
loOcc/min 

3 

N/A 

2.  CAS  NUMBER (s):  TOB-lB-iT  :  N  'A  ■ - 

NM~  “ 

3.  CONC.  (IF  MIX)  W7K  :  - 

m 

4.  CHEMICAL  S0URCE:A1 drich  reagent  ;  N/A 

^/a 

grade  :  li/A 

1.  DATE  TESTED:  May  20.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three"  "  . .  ~~ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  l5  hours 


4.  MIN  DETECTABLE  LIMIT” 73^ 

5.  STEADY  STATE  PERMEATWR 

6.  SAMPLE  THICKNESS:  17-19  mi 

7.  SELECTED  DATA  POINTS  N/A~ 


Wr 


E  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. " 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  May  20.  1986 


C-IK 


Itrttchfd  from  code  to  standard 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  C0CfcT'0'6B  ~  " 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  £orp:  - 

5:  PRODUCT  IDENTIFICATION:  ChaHenqe  S100 - 

6:  LOT  OR  MANUFACTURER  DATI71I7A  - - 

7:  NOMINAL  THICKNESS:  15-20  mil  . . .  . 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Ca 

2.  ANALYTICAL  f€TH0D:  Continuous  photoionization  detection 

3.  TEMPERATURE:  22-25 X 

4.  COLLECTION  MEDTUMl  TJ? - - 

5.  COLLECTION  SYSTEM:  N?~ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Terno 

7.  DEVIATIONS  FROM  ASTm  T7I§'  RETh'OD:  '  M  ow  rate'To  cel  1  s  was 

CHALLENGE  CHEMICAL  1  i  COMPONENT  2  : 

• 

1.  CHEM  NAME(s)  ;  Dimethyl  Sulfate  :  N/A 

ves  Road.  Austin,  TX 
with  a  10.2  1  amp. 

erature  *  iQOC. 

T.T)0  cc/min. 

3 

N/A 

2.  CAS  NUMBER(s):  77-78-01  ; - W/t - — 

- m - 

3.  CONC.  (IF  MIX)  U7 A  : - R7A - 

- m - 

4.  CHEMICAL  SOURCE:Saker  :  N/A 

N/A 

• 

• 

TEST  RESULTS 

1.  DATE  TESTED:  September  21.  1986  . 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  1.52  ppm 

5.  STEADY  STATE  PERMEATICnKATE  N"/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A  - - - 

TIME  :  CONCENTRATION  :  CONCENTRATION 

1.  : 

CONCENTRATION 

2.  :  : 

3.  :  : 

4.  :  ; 

5.  :  : 

6.  :  : 

7.  :  T  : 

B.  :  : 

9.  :  : 

iu.  :  ; 

8.  OTHER  OBSERVATIONS: 

5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  21,  1986. 


C- lit 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE' MATERIAL  CODE:  06b  - - -  ~  ---  ■■■ . - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100  - 

6:  LOT  OR  MANUFACTURER  DATE:'  N/A  — 

7:  NOMINAL  THICKNESS:  15-20  mil  ~  — 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  rainrod  nn  th» 
other  side.  *  '  — — 


TEST  METHOD 


1.  TESTILO  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  PETHOD:  Continuous  photoionization  detection  with  a  11.7  eV  1  amD. 

3.  TEMPERATURE:  22-25 °C  -  - 

4.  COLLECTION  MEDIUM!  R? - - 

5.  COLLECTION  SYSTEM:  ~N?  -  --  ■ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  *  60C. 

7.  DEVIATIONS  FROM  ASTPTF7  39' METHOD':  Flow  rate  to  cells  was  100  cc/mirT. - 


CHALLENGE  CHEMICAL 


1. 

2. 

3- 

4. 


CHEM  NAME(s)  : 
CAS  NUMBER (s): 
CONC*  (IF  MIX) 


TEST  RESULTS 


1  :  COMPONENT  2 

1.4-Dioxane  :  N/A 

•> 

N/A 

123-91-1  :  Rm 

N/A 

n/A  :  . N/A' 

- m - 

J.T .  Baker  reagent  :  IUA 

■"  N/A 

grade  :  n/A 

N/A 

1.  DATE  TESTED:  June  26.  1986 

2.  NUMBER  OF  SAmFl£s~TEsTE&:  Three  -  - 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  alter  3  hours. 

4.  MIN  DETECTABLE  LIMIT' 1.04  ppm  - 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil  - 

7.  SELECTED  DATA  POINTS  N/A  '  '  '  ~~ 


TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

5. 

6. 

/. 

8. 

y. 

iu. 

OTHER  OBSERVATIONS: 

SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  June  26.  1986 


Chemical  Resistance  Testing  of  USCQ  Material  with  1,4-Dioxane 


1,4-Dloxane  charged  into  cella  Switched  from  cola  to  atandard  goo 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE;  Teflon  laminated  Noaex _ 

PROTECTIVE  MATERIAL  CODE:  668 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER :  Cheafab  Corp. 

PRODUCT  IDENTIFICATION:  Challenge  3100 _ _ 

LOT  OR  MANUFACTURER  DATE:  N/A 

NOMINAL  THICKNESS:  15-20  nil _ 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  aide.  _ 


TEST  METHOD 

L  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Cavea  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  tt? 

5.  COLLECTION  SYSTEM:  N2 _ _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  ■  60C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/min. 


CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME (a)  :  Dlpropylttlne 

2.  CAS  NUMBER(s):  li)7-K>-8 

3.  CONC-  (IF  MIX)  N/A _ 

4.  CHEMICAL  SOURCE : Aldrich  reagent 

grade 

TEST  RESULTS 


.COMPONENT  2 


1.  DATE  TESTED:  July  18,  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.4  hours. 

4.  MIN  DETECTABLE  LIMIT  T \2  ppp  " 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  pil _ 

7.  SELECTED  DATA  POINTS  N/A  _ 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sanples  were  run  by  Sylvia  Cooper  on  July  18,  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  058  '  . .  '  "  "  " 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Uorp. 

5:  PRODUCT  IDENTIFICATION" "Chall enge  5100  "  ' 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  15-20"mTT 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  s^e  and  buff  colored  on  the 
other  side. _ _ _ _ 


TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionizaticn  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25*0 

4.  COLLECTION  HEPlliM:  N? 

5.  COLLECTION  SYSTEM:  N?  . .  "  """  ~ 

6.  OTHER  CONDITIONS:  i  Inch  cells  were  used,  /betector  Temperature  »  60C. 

7.  DEVIATIONS  FROM  ASlM  F739  METHOD:  FI  ow  rate  to  cel  1  s  was  libcc/nr  ~  ~ 


CHALLENGE  CHEMICAL  1 


COMPONENT  2 


3 


1.  CHEM  NAME(s)  :  Ecichl orohydrl 

2.  CAS  NUMBER! s):  l0fi-89'-6 

3.  CONC.  (IF  MIX)  TT7A 

4.  CHEMICAL  SOURCE  :HsTTer 

Reagent  Grade 

TEST  RESULTS 


N/A 


n/A 

~R7T 


W 


N/A 


N/A 

Tft 


nflC 


JK 


1.  DATE  TESTED:  June  4.  1986 

2.  NUMBER  OF  SAMPLES  TESTCPT Three"'  "  ' 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  three  hours. 

4.  MIN  DETECTABLE  LIMIT  0775  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A  "" 

6.  SAMPLE  THICKNESS:  18-20  mil _ _ 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  R.  Cooper  on  June  4,  1986 


Chemical  Resistance  Testing  of  USCG  Mflterlal  with  Epichlorohydrin 


c 


plchlorohydrln  charged  Into  cell# 


CHEMICAL  PROTECTIVE  CLOTHING  PROOUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PROOUCT  EVALUATED 


1:  TYPE:  Ttflon  laminated  Nomex 

2:  PROTECTIVE  HATE  A I  Af  CODE:  065 . . .  '  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections _ _ 

4:  MANUFACTURER:  Chemfab  'Corp.'  '  """ ' 

5:  PRODUCT  IDENTlFICATIOPiT"  Challenge  5100 

6:  LOT  OR  MANUFACTURER  DAT TTKIK - -  - 

7:  NOMINAL  THICKNESS:  15-20mil  "  ~  "" 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  end  buff  colored  on  the 
other  side. _ _  _  _ 


2.  TEST  METHOD_ 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  *  ANALYTICAL  htTHOD:  Continuous  photoionization  detection  with  a  10.2o  eV  lamp. 

3.  TEMPERATURE:  22-25*C  - 

4.  COLLECTION  MEDlUM: ~  N?  - - -  '  . .  "  "  ~ 

5.  COLLECTION  SYSTEM:  N?  "  "  "  " .  ~ 

6.  OTHER  CONDITIONS:  2  Inch  cells  were  used./  Detector  Temperature  «  100C. 

7.  DEVIATIONS  FftON  AST*  F73B  IgTHOD:  TXm  rue  Is  %islM  cc/mih. ' 


3.  .  CHALLENGE  CHEMICAL 

1.  CHEW  NAfC(s)  : 

2.  CAS  NUMBER(s): 

3.  CONC.  (IF  MIX) 

4.  CHEMICAL  SOURCE: 

4.  TEST  RESULTS 


i 

:  XONPONENT  2 

• 

■ 

3 

tthiOT  4 

*/A 

• 

• 

N/A 

:  N/A 

• 

n/A 

n/A 

N/A 

• 

• 

R/A 

:FmC  Corp. 

:  ffM 

• 

N/A 

1.  DATE  TESTED:  October  12.  1986 

2.  NUMBER  OF  SAMPUS  TESTED:  Tfiree"  ~  '  ~ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  4.84  hours. 

4.  MIN  DETECTABLE  LIMIT" .QToom 

5.  STEADY  STATE  PE RME AITOOaT E “V7A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINT!  N/A  ~ 


TIP€ 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

• 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  October  12.  1986. 


C-12 

mmmmtsmmmam 


Ethlon  Charged  Into  Celia  Switched  fro*  celit  to  standard  gas 


1 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1 

2 

3 

4 

5 

6 

7 

8 


TYPE  :  Teflon  laminated  Nomex _ _ _ 

PROT ECTIVE  MATERIAL  cOflE:  068  _ _ 

C0ND1T ION  BEFORE  TEST:  Unused,  no  visible  imperfections 

MANUFACTURER:  Chemfab  torp.  _ 

PRODXT  IDENTIFICATION:  challenge  51Uu 
LOT  OR  MANUFACTURER  CATC:  N/A 

NOMINAL  THICKNESS:  15-20  mil  _ _ 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  tne 
other  side. _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  J€THOD:  Continuous  photoionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25 #C 

4.  COLLECTION  MEBTuHT~N?  _ 

5.  COLLECTION  SYSTEM:  IT?  ~ .  . . . 

o.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  »  60C. 

7.  DEVIATIONS  FROM  ASTM  P739  METHOD:  how  rate  to  cells  was  100  cc/min. 


CHALLENGE  CHEMICAL  1 

•m 

• 

tWKJfCtfT  2 

3 

>1.  CHEM  NAME (s)  :  Ethyl  Actuate 

• 

• 

• 

N/A 

N/A 

'2.  CAS  NUMBER (s):  141-78-6 

« 

• 

N/A 

3.  CONC.  (IF  MIX)  W7K 

• 

• 

— m - 

N/A 

4.  CHEMICAL  SOURCE:Fisher  reagent  «rade: 

HJA 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  June  30.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  ' 

3.  BREAKTHROUGH  TIME:  No  Breakthrough  was  observed  after  3.1  hours 

4.  MIN  DETECTABLE  LIMIT  .49  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil  _ 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

i 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  June  30.  1986, 


C-T2J& 

l 


Permeation  Testing  of  USCG  Material  with  Ethyl  Acetate 


r 

r 

k 


o 


1 

u 

'  E 
o 


C- 12/1 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon  laminated  Nomex _ _ 

2:  PROTECTIVE  MATERIAL  CODE:  (J53  _ _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODXT  IDENTIFICATION:  Challenge  5100  "  ~ 

6:  LOT  OR  MANUFACTURER  DATE:  N /A  . . 

7:  NOMINAL  THICKNESS:  15-20  mil 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buTf  colored  on  the 
other  side.  _ _ _ _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  ftTHOD:  Continuous  photoionization  detection  with  a  11 .70  eV  lamp. 

3.  TEMPERATURE:  22-25°C 

4.  COLLECTION  MEDIUM;"  N? 

5.  COLLECTION  SYSTEM:  N? _ _ _ 

6.  OTHER  CONDITIONS:  2  Inch  cells  were  used.  /Detector  temperature  «  6QC. 

•  7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  lOd  cc/min."'" 

X  CHALLENGE  CHEMICAL  1  ?  CBMfWCNT  2  3 


4. 


1.  CHEM  NAME(s)  :  Ethyl  Acrylate 

2.  CAS  NUMBER (s):  1-40-83-5 

3.  CONC.  (IF  MIX)*  N7A 

4.  CHEMICAL  SOURCE :XT3n ch  'reagent 

grade 

TEST  RESULTS 


N/A 


wr 

J7F 


VK 


N/A 


m 


N/A 


U77T 

TK 


1.  DATE  TESTED:  May  27.  1986 _ ; _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  l7  hours. 

4.  MIN  DETECTABLE  LIMIT "1.72  ppm 

5.  STEADY  STATE  PERMEATION  RATE  RTS 

6.  SAMPLE  THICKNESS:  18-20  mil , _ 

7.  SELECTED  DAT.  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

* 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  May  27.  1986 


C 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TY PE :  Teflon  laminated  Nomex _ 

2:  PROTECTIVE  MATERIAL  CODE:"  068  _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  'Challenge  5100  _ 

6:  LOT  OR  MANUFACTURER  DATE:  WJK  " 

7:  NOMINAL  THICKNESS:  15~20~nvn  '  ' 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _  _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  ftTHOD:  Continuous  photoionization  detection  with  a  TT77U  eV  lamp. 

3.  TEMPERATURE:  22-25 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N? 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used.  /Detector  Temperature  «  6QC. 

7.  DEVIATIONS  FROM  ASTm 7739 "mEThDDVTI ow~  r ate  to  cells  was  lOOcc/min. 


3.  CHALLENGE  CHEMICAL  1 

1-  CHEM  NAME  Is)  :  Ethyl  Alcohol 

TWWIEITT  2  :  3 

N/A  :  N/A 

2.  CAS  NUMBER(s):  64-17-5 

RM  :  N/A  ””’“***“ 

3.  CONC.  (IF  MIX)  N7S 

N/A  :  N/A 

4.  CHEMICAL  SOURCE : Al drich  reagent 

WJK  *  N/A 

grade 

’  '  K/A  :  N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  June  20.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrous,.!  was  observed  after  three  hours. 

4.  MIN  DETECTABLE  LIMIT'  2.66"  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POINTS  N/A  . . . . 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

i 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  R.  Cooper  on  June  20.  1986. 


013 C 


Chemical  Resistance  Testing  of  USCG  Material  with  Ethyl  Alcohol 


Ethyl  Alcohol  charged  Into  cells  SMtctidd  from  cede  to  atandard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  0&  " .  . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  Coro: — -  - 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 - 

6:  LOT  OR  MANUFACTURER  DATlHiTA - 

7:  NOMINAL  THICKNESS:  15-20  mil  - 

8:  DESCRIPTION:  Material  was  buff  colored. 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  f€THOO:  Continuous  photoionization  detection  with  a  11.7  eV  tamo. 

3..  TEMPERATURE:  22-25°C  - - - 

4.  COLLECTION  MEDIUM:  b - - 

5.  COLLECTION  SYSTEM:  - - - 

6.  OTHER  CONDITIONS:  k  inch  cells  were  used,/  Detector  Temperature  »  6QC. 

7.  DEVIATIONS  FROM  AStM  F739  METHOD:  Flow  rate  to  cells  was  lOOcc/mil. 


challenge  chemical 

1  t 

CWWttMT  2 

3 

X.  CH£M  NAME(s)  : 

Ethyl  amine  : 

N/A 

N/A 

2.  CAS  NUMBER  (s): 

75-04-7 

RTS 

N/A  — — 

3.  CONC.  (IF  MIX) 

7u%  in  water  : 

FI* 

N/A 

4.  CHEMICAL  SOURCE 

Aldrich  reagent  : 

n)a 

N/A 

TEST  RESULTS 

grade  : 

N/A 

N/A 

:i.  DATE  TESTED:  May  15,  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAtci  hr (j UGH  TIME:  No  breakthrough  was 

observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  0.74  ppm. 

5.  STEADY  STATE  PERMEATTUOaTE  R7E 

6.  SAMPLE  THICKNESS 

17-19  mil 

7.  SELECTED  DATA  POINTS  N/A 

TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

8.  OTHER  OBSERVATIONS 


5.  SOURCE  OF  DATA 

S ampl es  were  run  by  Sylvia  Cooper  on  May  15,  1SS6. 


C- I3Z. 


CHEMICAL  PROTECTIVE  CLOTHING  PRQDXT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 


TYPE:  Teflon  laminated  Nomex 

prot EwHve  mimnmr.  oss 


CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER:  Chemfab  EorF: 

PRODUCT  I DE NT  I P I C  AT  I  ObfT 
LOT 


Cnal lenge  51QQ 


OR  MANUFACTURER  DATE:  N/A 

NOMINAL  THICKNESS:  15-2Q"mil  ~ ^ 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ _ _ _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25 °C  "  ~  "  ~~  ~  . . 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N?  '  '  " 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  ■  6QC. 

7.  DEVIATIONS  «WN  ACT*  METHOD:  flow  rate  to  cells  «as  lOflcc/min. 


3.  CHALLENGE  CHEMICAL 


1. 

2. 

3. 

4. 


CHEM  NAME(s)  : 
CAS  NUMBER fs): 
CONC.  (IF  MIX) 


4.  TEST  RESULTS 


1 

COMPONENT  2 

• 

• 

3 

tttvT  Benzene 

*/A 

• 

ft 

• 

N/A 

100-41-4 

N/A 

• 

• 

n/A 

N/A 

N/A 

• 

• 

N/A 

Aldrich  reagent 

R7A 

• 

• 

N/A 

grade 

N/A 

• 

• 

N/A  — 

1.  DATE  TESTED:  June  16.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hoursT 

4.  MIN  DETECTABLE  LIMIT .14  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19  mil _ 

7.  SELECTED  DATA  POINTS  ~~ 


TIMF. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  June  16.  1986 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE :  Teflon  laminated  Nomex _ _ 

PRUT £CT I VE  MATERIAL  CODE:  06B 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER:  Chenfab  Corp. 

PRODUCT  IDENTIFICATION:  Challenge  5100  -  ~~ 

LOT  OR  MANUFACTURER  DATE:  N/A _ 

NOMINAL  THICKNESS:  IS-^OmT  ~~  "  "  ~ 

DESCRIPTION:  MaterTaPwoS  orange  col ored  on  one  side  and  buff  colored  on  thie 
other  side.  _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Gas  Chromatography  ~ _ 

3.  TEMPERATURE:  Ambient _ 

4.  COLLECTION  MEDIUM:  tharcoal 

5.  COLLECTION  SYSTEM:  TFarcoal  _ 

6.  OTHER  CONDITIONS:  One  inch  cells  were  used. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD: 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME (s)  :  Ethylene  Cyanohdrin 

2.  CAS  NUMBER (s):  T04-7M 

3.  CONC.  (IF  MIX)  N7 

4.  CHEMICAL  SOURCE  :TOrkh  reagent 

grade 

,T  RESULTS 


CWTOTOT  2 


1.  DATE  TESTED:  October  9.1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Th» 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMlt  0.4  ppm 

5.  STEADY  STATE  PERMEATION  RATE 

6.  SAMPLE  THICKNESS:  19-20  mils'” 

7.  SELECTED  DATA  POINTS  Cells  1,1 


and  3  at  end  of  three  hour  test. 


TIME 
3  hours 


CONCENTRATION 
<0.4  ppm 


CONCENTRATION 
<0.4  ppm 


CONCENTRATION 
<0.4  ppm 


8.  OTHER  OBSERVATIONS:  3  hour  samples  were  collected  for  50  minutes  for  a  total 
volume  of  10  liters.  _ 


SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  cn  October  9.  1986. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nemex 

2:  PROTECTIVE  MATERIAL  CODS’:  056  "  - -  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  ZofT. 

5:  PRODUCT  IDENTIFICATION:  ChaUenqe  5100 
6:  LOT  OR  MANUFACTURER  DATf:  N/A 

7:  NOMINAL  THICKNESS:  15«20~iTr~  "  ~ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buf-f  colored  on  the 
other  side. _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  tontinuous  photo ionization  detection  with  a  11 .7  eV  tamo. 

3.  TEMPERATURE:  22-25*0 

4.  COLLECTION  MEDIUR"” N? 

5.  COLLECTION  SYSTEM:  Ho 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used./  Detector^ Temperature  ■  &OC. 

Jm,  £E1UATJ£J*S  FROM  AS7M  F739  METHOD:  flow  rate  to  cells  was  lQQcc/min. 


3. 


4. 


CHALLENGE  CHEMICAL  1 

1.  CHEN  :  Ethylene  diamine 

COMPONENT  2 

M/A  _ 

• 

• 

• 

• 

• 

_ m 

3 

N/A 

2.  CAS  NUMBER! s):  107-15-3 

R77T^ 

• 

« 

N/A 

3.  CONC.  (IF  MIX)  N/A 

uJR 

• 

* 

N/A 

4.  CHEMICAL  SOURCE :Al dr ich  reagent 

WFK 

• 

• 

N/A 

grade 

N/A 

• 

• 

~N/A 

TEST  RESULTS 


1.  OATE  TESTED:  June  24.  1986 _ 

2.  NUMBER  OF  SAMPLE!  TESTED:  Three'  '  ~  " 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.2  hoursT 

4.  MIN  DETECTABLE  LIMIT  2.78  ppm  ~ 

5.  STEADY  STATE  PERMEATION  RATE  N/A  ~ 

6.  SAMPLE  THICKNESS:  13-19  mil 

7.  SELECTED  DATA  POINTS  N/A  '  '  ~ 


TIME 

COfCENTRATION 

CONCENTRATION 

COfCENTRATION 

i 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  June  24.  1986. 


C-  I3T 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  COPE:'  065  ■  -  ~ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Coro. 

5:  PRODUCT  IDENTIFICATION:'  'Challenge  5100 - 

6:  LOT  OR  MANUFACTURER  OATITn/A 
7;  NOMINAL  THICKNESS:  15-20~m1r" 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the1 
other  side. _ _ _ _ _ _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  fCTHQD:  "Continuous  photoTonuation  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  “H?  "  - - 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  «  60C. 

7.  DEVIATIONS  FROM  ASTm  F739  METHOD:  Flow  rate  to  ceils  was  lOOcc/min. 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEM  NA&(s)  :  Ethylene  Glycol 

COMPONENT  2 

- . . n/a 

3 

N/A 

2.  CAS  NUMBER(s):  "107-21-1 

N/A 

3.  CONC.  UF  MIX)  W7K 

N/A 

N/A  — 

4.  CHEMICAL  SOURCE: Baker  reagent  grade 

N/A 

—  - 1  n/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  June  17-18.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  '  "  "  ' 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  16.8  hours 

4.  MIN  DETECTABLE  LIMIT  2.63"  DOT 

5.  STEADY  STATE  PERMEATION  RATE  fc/A 

6.  SAMPLE  THICKNESS:  19  mil _ 

7.  SELECTED  DATA  POINTS 


TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

OTHER  OBSERVATIONS: 

5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  June  17-18,  1986. 


CM  i 


3 

L 


tra  kx  Knut  mujt  wvyy  »v  wvjnunocM  hu.ua 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nooex 

2:  PROTECTIVE  MATERIAL  dODE:  068  ~ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  mil  '  " 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side? _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25 #C 

4.  COLLECTION  MEDIUM!  N? 

5.  COLLECTION  SYSTEM:  N? _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  ■  100C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/min. 


T5UO.TXNT*.  CHEMICAL 

1  : 

COMPONENT  2 

* 

• 

1.  £H£M  NAME  (is)  : 

Ethvl  Ether 

N/A 

c 

• 

N/A 

2.  CAS  SCMHER(s): 

<»  0-29-7 

N/A 

• 

• 

n/a 

3.  CONC.  (IF  MIX) 

n7a 

N/A 

• 

• 

n7a““ 

4 .  CHEMICAL  SOURCE 

:  Aldrich  reagent 

N/A 

• 

• 

- n7a -  | 

grade 

N/A 

• 

• 

n/a 

4.  TEST  RESULTS 

1.  DATE  TESTED:  July  23,  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  4.0  hours. 

4.  MIN  DETECTABLE  LIMIT  .13  ppm _ 

.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  23,  1986. 


C-IH3 


Ethyl  Ether  charged  hi 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE?  Sis . .  ' 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  rorTI  - 

5:  PRODUCT  IDENTIFICATION:  Challenge  ‘U)5 

6:  LOT  OR  MANUFACTURER  DAT  E  “N/A - -  - 

7:  NOMINAL  THICKNESS:  15-20  mil  ~~  - 

8:  DESCRIPTION:  Material  was  buff  colored. 


2.  TEST  METHOD 


1.  TESTING.  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  fCTHOD:  Continuous  yhotoioni zation  detection  with  a  11.70  eV  1 amo. 

3..  TEMPERATURE:  22-25°C  -  - - - 

4.  COLLECTION  MEDIUM:  N?  '  - - 

5,  COLLECTION  SYSTEM:  N?  ~  .  . . 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used,  /betector  Temperature  m  6UC. 

7,  DEVIATIONS  FROM  ASTM  F739  ihETHQD:  Flow  rate  to  cells  was  lQUcc/min, 


3.  CHALLENGE  OCM1CAL 

1.  £H£M  IIAME(s)  : 

2.  CAS  MffSER(s): 

3.  CONC.  (IF  MIX) 

4.  CHEMICAL  SOURCi 

4.  TEST  RESULTS 


5. 


.1  1 

Formal dehyde 

COMPONENT  2 

N/A 

N/A 

t>u-uu-u 

n/A 

37*TTn  Ti?0 

R/'A 

N/A 

iO-ibS  CHjCH 

N/A 

N/A 

: Fisher  ACS  reagent 

R7 

N/A 

grade 

N/A 

N/A _ 

1.  DATE  TESTED:  May  13,  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 


3,  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMTH/K 


5.  STEADY  STATE  PERMEATW&ATE 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTr 


N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10, 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

1 

» 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  May  13,  1986 


c-m 


Chemical  Resistance  Testing  of  USCG  Material  with  Formaldehyde 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Noaex 
2 :  PROTECTIVE  MATERIAL  CODE;  068 

3:  CONDITION  BEFORE  TEST:  Unueed,  no  vieible  iaperf action?  *~~~ 

4 :  MANUFACTURER ;  Chemfab  Corp. 

5 :  PRODUCT  IDENTIFICATIONT  Challenge  $100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  13-20  all _  ' 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  aide  and  buff  colored  on  the 
other  aide.  _ _ 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Cavee  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoioniaation  detection  with  »10.l0  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N? _ _ _ 

6 .  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Teaperature  »100C. 

7.  UEVIAI1GNS  saatl  A5IJ  F7J9  METHOD:  Flow  rate  cells Vas  lo6  cc/nln. 


CHALLENGE  CHEMICAL  1 

1.  Qffil  Fkl9E(m)  :  Furfural 

COMPONENT  2 

N/A 

3 

N/A 

2.  CAS  NUMBER(s) :  98-01-1 

n7a 

N/A 

3.  CONC.  (If  MIX)  S7a 

n7a 

n/a 

4.  CHEMICAL  SOURCE :Aldrich  reagent 

n/a 

n/a 

grade 

N/A 

N/A 

TEST  RESULTS 


1.  DATE  TESTED:  August  12,  1986 

2.  NUMBER  OF  SAMPLES  TeS^D:  three 

3 .  BREAKTHROUGH  TIME :  No  breakthrough  was  observed  after  3.1  hours. 

4.  MIN  DETECTABLE  LIMIT. 6 8  ppm 

5.  STEADY  STATE  PERMEATION  RATE  n/a 

6.  SAMPLE  THICKNESS:  18-19  ail _ 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Saaples  were  run  by  Sylvia  R.  Cooper  on  August  12,  1986. 


Chemical  Resistance  Testing  of  U9CG  Material  with  Furfural 


Swltchod  from  cilia  to  ilmdird  on 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1  TYPE:  Teflon  laminated  Nomex 

2:  PROTEC1  I'VE  HAUKrATTBPEf  UbU  ■  -  ■  . .  ■  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  vU'lblc  imperfections 
4:  MANUFACTURER:  Chemfab  Coro, 

5:  PRODUCT  1DEKT mCAT IONT  Challenge  51UU 
6:  LOT  OR  MANUFACTURER  OAtmi/A  ~ 

7:  NOMINAL  THICKNESS:  15-20  mil  ' 

8:  DESCRIPTION:  MattrTiT  was  orange  colored  on  ont  side  and  buff  colored  on  the 
other  side, _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9003  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photo  Ionization  detection  with  a  10.2-'  eV  lamp. 

3.  TEMPERATURE:  22-25*C 

4.  COLLECTION  ME0TUR1  R? 

5.  COLLECTION  SYSTEM:  H? 

6.  OTHER  CONUITIONS:  1  inch  cells  were  used.  /Detector  Temperature  »  100C. 

7.  DEVIATIONS  FROM  ASTH  F739  METHOD:" 1  K7T 


CHALLENGE  CHEMICAL 

3 

: 

COMPONENT  2 

3 

1.  CHEM  NAME (s)  : 

Gasol  ine 

N/A 

N/A 

2*  CAS  NUMBER (s): 

H/k 

n/a 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

- m - 

‘  N/A 

4.  CHEMICAL  SOURCE :Texaco 

N/A 

N/A 

TEST  RESULTS 

1.  DATE  TESTED:  September  9. 

1986 

• 

2.  NUMBER  OF  SAMPLES 

TESTED: 

three 

3.  BREAKTHRUUGH  TIME:  No  breakthrough  Mas  observeo  after  14.9 

hours. 

4.  MIN  DETECTABLE  LIMIT  1.65 

ppm 

5.  STEADY  STATE  PERMEATION  RA 

Fe  N/A 

6.  SAMPLE  THICKNESS: 

18-19  ml1 

7.  SELECTED  DATA  POINTS  N/A 

TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

5. 

b. 

7  _  - 

8. 

9. 

10. 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  9.  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE :  Ttflon  laminated  Norte x _ ■ 

PROTECTIVE  MATERIAL  COPg;"066  ■  - 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections  "" 

MANUFACTURER:  Chemfab  Eorp. 

PRODUCT  IDENTIFICATION"  ChaHenae  SIDE 
LOT  OR  MANUFACTURER  OATl:  N/A 

NOMINAL  THICKNESS:  15-20  mil  _ 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  onThe' 
other  side. _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  FtTHOD:  Continuous  photoloniiatlon  detection  with  a  10.2  eV  lams. 

3.  TEMPERATURE:  22-25 t 

4.  COLLECTION  MEDliih:  N?  "  . 

5.  miECTiON  .SYSTEM:  'K?  '  '  """  '  "  '  '  " . . 

tDUDTTlONG:  I  inch  ce'ifs  were  used./  Cettctor^Tetnperaiure  »  muc. 

7.  DEVIATIONS  FROM  ASYm  F739  hEThOD:  Flow  rate  to  cells  was  lDCcc/mi n. 


3.  CHALilWE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  €luterald«hyde 

2.  CAS  NUMBER (s):  ITT -10-8 

3.  C0NC.  (IF  MIX)  fiTA 

4.  CHEMICAL  SOURCE  JldrTcK"  " 

4.  TEST  RESULTS 

1.  DATE  TESTED:  September  19.  1986 

2.  NUMBER  OF  SAMPLES 'TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT.  .43  "bom 

5.  STEADY  STATE  PERMEATE  IflTE  N/l 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  E/A 


COMPOICNT  2 


CONCENTRATION 


CONCENTRE  ;0N 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Oenlsc  McDonald  on  September  19.  1986. 


Chemical  Resistance  Testing  of  U3CG  Material  with  Glutaraldehyde 


Glutaraldehyde  charged  Into  ceRa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODXT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ 

2:  PROTECTIVE  material  CODETTO  .  . . . . . "  "" 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
A;  MANUFACTURER:  Chemfab  Corp. 

5:  PRODXT  IDENTIFICATION:  Challenge  5100  ' 

6:  LOT  OR  MANUFACTURER  DATE:  k/k  ~  "  " ’  ' 

7:  NOMINAL  THICKNESS:  15-2Q~5m~~  "  "  ~ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  _ _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin,  TX 

2.  ANALYTICAL  f€THOD:  Continuous  photoionization  detection  with  a  TT77  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  ME&IuH:  N?  '  ~ 

5.  COLLECTION  SYSTEM:  'N?  "  . ~~ .  ~  "  ' 

6.  OTHER  CONDITIONS:  I  inch  cells  were  used./  Detector  Temperature  *  60C. 

7.  DEVIATIONS  FROM  ASTh THOETMrT Tow  rate  to  cel  1  s  was  lOOcc/mi 


3.  CHALLENGE  CHEMICAL 


1- 

2- 

3. 

4. 


A. 


CHEM  NAME (s)  : 
CAS  NUMBER (s): 
CONC.  (IF  MIX) 


Hexane 

TT0T5ST 


TUT 


CHEMICAL  SOURCE :ATdnch  reagent 
grade 

TEST  RESULTS 


COMPONENT  2 


N/A 

Oft 


m 


N/A 

Oft 


N/A 

Oft 


m 


w 

w 


1.  DATE  TESTED:  June  16-17.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  ll  hours. 

4.  MIN  DETECTABLE  LIMIT  .25  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N7A  " 

6.  SAMPLE  THICKNESS:  19  mil _ _ 

7.  SELECTED  DATA  ‘POINTS  ~~ 


t 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

» 

OTHER  OBSERVATIONS: 


Chemical  Resistance  Testing  of  USCG  Material  with  Hexane 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 
2 :  PROT EtTlVE  MATERIAL  C6dE:  068 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  CorpI  - 

5:  PRODUCT  IDENTlFlCATON'r^ChalTenge  5100 

6:  LOT  OR  MANUFACTURER  DATF:“V/A  - 

7:  NOMINAL  THICKNESS:  15-20“mTT  '  "  - - 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  _  _ 


2.  TEST  METHOO 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  f€TH0D:  Continuous  photoionization  detection  with  a  10.2  eV  lamp. 

3.  TEMPERATURE:  22-25 °C  - 

4.  COLLECTION  MEDIUM:  N? - 

5.  COLLECTION  SYSTEM:  N? 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used./  Detector  Temperature  »  10OC. 

7«  ^DEVIATIONS  FROM  ASTR  METHOD:  Flow  Tate  to  cells  was  IOOcs/Itu 


1  CHALLENGE  CHEMICAL  1 

1.  OffilNAME(s)  :  Hydrazine  Hydrate 

COMPONENT  2 

N/A 

3 

N/A 

2.  CAS  NUMBER (s):  102l7-52-4 

R7S 

R7A 

3.  CONC.  (IF  MIX)  TT7B 

N/A 

.  N/A 

4.  CHEMICAL  SOURCE : A1  drich 

N/A' 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  September  17.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT"  0.9  ppm. 

5.  STEADY  STATE  PERMEATION  RATE  iUK 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  H/k 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
10 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  17  .  1986 


Chemical  Resistance  Testing  of  USCG  Material  with  Hydrazine 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CO&E:'  058  .  . . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  ’imperfections 
4:  MANUFACTURER:  Chemfab  Co'rp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  $100 

6:  LOT  OR  MANUFACTURER  DAT!':'  N/A - 

7:  NOMINAL  THICKNESS:  15-20"rniT~ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  _ 


2.  TEST  METHOD- 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  *063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  fCTHOD:  Colorimetric;  Ferri thiocyanate  method  ~ 

3.  TEMPERATURE:  Ambient  - - 

4.  COLLECTION  MEDIUM:-  Aqueous  - 

5.  COLLECTION  SYSTEM:  "Xqueous  ~  ~  "  ' 

4.  CTHER  CONDITIONS'  £  inch  celJs  were  used. 

7.  'flEVUCTlDNS  FROM  A$Tm  H3$  METHOb:'  ~ 

3.  CHALLENGE  CHEMICAL  1  s  COMPONENT  1  :  3 


1.  CHEM  NAME(s)  :  Hydrogen  Peroxide  : 

N/A 

• 

• 

• 

• 

N/A 

2.  CAS  NUMBER(s):  7722-84-1"  " 

H/JC 

• 

• 

S/A 

3.  CONC.  (IF  MIX)  30%  : 

N/A 

• 

• 

N/A 

4,  CHEMICAL  SOURCE: Centex  : 

~  “N/A  ““ 

• 

• 

— m - 

4.  TEST  RESULTS 

1.  DATE  TESTED:  October  10.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMlTO.6  ppm  - 

5.  STEADY  STATE  PERMEATION  RATE  N/A  ~  - 

6.  SAMPLE  THICKNESS:  13-20  mil 

7.  SELECTED  DATA  POINTS  N/A  ""  ~  -  -  -  — 


TIME 

3  Hours 

CONCENTRATION 
<0.6  ppm 

CONCENTRATION 
<0.6  ppm 

CONCENTRATION 
<0.6  ppm 

» 

8.  OTHER  OBSERVATIONS:  A  reagent  blank  and  0.6. 1.5. 3.0  and  6.0  ppm  standards  were 
also  run.  - -  - - 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  October  10.  1986. 


i 


c-v?\ 


Thie  page  left  intentionally  blank 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1 :  TY PE :  Teflon  laminated  Nomex _ 

2:  PROTECTIVE  "MATERIAL  CODE:  068  . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODXT  IOENTtf  ItATltiN:"  Challenge  51~00 


6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  15-201)17' 


8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  ~ 

2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photo ionization  detection  with  a  11.7  eV  lampT 

3.  TEMPERATURE:  22-25 *C  _ 

4.  COLLECT  ICN  HEP  TORT  N? 

5.  COLLECTION  SYSTEM:  N? 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  betector  Temperature  ■  6QC. 

7.  DEVIATIONS  PROM  ASTM  F739  METHOD:  Flow  rate  to  cells  war  IQOcc/min. 

3.  CHALLENGE  CHEMICAL  1  :  COMPONENT  2  :  3 

1.  CHEM  NA?£(s)  :  Isopropyl  Alcohol  :  _ N/A  ; _ N/A 

2.  CAS  NUMBER (s):  67-63-0  :  N/A _  :  N/A 

3.  CONC.  (IF  MIX)  WJ'K  .  ~:  N/A  :  ~  N/A  1  "  7 

4.  CHEMICAL  SOURCE :Ma!Tincicrodt  :  WJT _ :  N/A 

TTegeant  Grade  :  N/A  :  N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  _ June  23.1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  three 

3.  BREAKTHROUGH  TIME:  No  brealcthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  1.1 6  ppm 

5.  STEADY  STATE  PERMEATION  KATeN/A  ~  .  _ 

6.  SAMPLE  THICKNESS:  19mil . _ _ _ 

7.  SELECTED  DATA  POINTS  N/A 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  R.  Cooper  on  June  23.  1986. 


c-r. 


Chemical  Resistance  Testing  of  USCG  Material  with  isopropyl  Alcohol 


CHEMICAL  PROTECTIVE  CLOTH INC  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Tjtflon  laalnatad  Nonax 

2:  PROTECT IVE  MATERIAL  CODE:  066 _ _____ _ 

3:  CONDITION  BEFORE  TEST:  Onutid,  no  vitlblt  laptrf action* 

A :  MANUFACTURER :  Chaafab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challant*  5100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICINESS:  13-20  mil 

8:  DESCRIPTION:  Matarial  va«  orant*  colorad  on  on*  aid* and  buff  colorad  on  th* 
othT  aide . _ _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  lmi  Eaaaarch  Toatltuta.  >063  Im  Cwi  Road.  Austin.  TX 

2.  ANALYTICAL  tCTHOD:  Continnoua photolonlxatlon  da taction  with  r.  11.70  >v 

3.  TEMPERATURE:  22-23*C _ 

A.  COLLECTION  MEDIUM:  _N? _ _ 

3.  cnuffTjroH  mm:  _ 

€.  OTHER  CONDITIONS :  2  inch  cells  vara  innl/ntTiftw  t— *€0C. 

7.  DEVIATIONS  FROM  AL^i  P739  METHOD:  Flow  nt«  to  call*  will  lOOcc/ain 


3- 


A. 


IBMBinMBt  tMtHTCAL  1 

1.  CREM  MAME(a)  «  hwww ltalw 

x 

: 

• 

COMPONENT  2 

«/A 

X 

: 

i 

3 

N/A 

2.  CAS  NUMBER(a) :  7J-31-0 

a 

• 

N/A 

X 

N/A 

3.  CONC.  (IF  MIX)  N/A 

: 

“  n7a 

X 

n7a” 

A.  CHEMICAL  SOURCE: Aldrich  raaftant 

• 

• 

n/a 

a 

a 

”  R7a  “  — 

ili?« _ 

• 

• 

N/A  “““ 

X 

n7a 

TEST  RESULTS 


1.  DATE  TESTED:  May  20,  1986 _ 

"  NUMBER  OF  SAMPLES  TESTED:  Thraa _ _ 

BREAKTHROUGH  TIME:  No  braakchrouih  was  obaarrad  aftar  3  hour* 
A.  MIN  DETECTABLE  LIMIT  l  S7  r  _ _ 

5.  STEADT  STATE  PERMEATION  BATE  N/A 

6.  SAMPLE  THICKNESS :  17-19  all _ 

7.  SELECTET  DATA  POINTS  n7a  ~~ 


TIME 

CONCENTRATION 

CONCENTRATION  :  CONCENTRATION 

i  : 

8.  OTHER  OBSERVATIONS: 


3.  SOURCE  OF  DATA  .  .  ,  .  -  u 

Saoolaa  war*  tun  by  Sylvia  Coopar  on  May  20, 


1986 


•«0  pjtjrstlf  •!  t|«9  wolf 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


5. 


prot eCTTW'kAT Eft IAL  CODE:  068 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

Is  TYPE:  Teflon  laminated  Nomex 
2: 

3: 

4: 

S: 

6: 

7: 

8: 


CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACT IFER :  Chemfab  tori 


nanur AuiKtK:  tnemrao  tore. 

PRODUCT  IOENTTOATIQn:  Shall  engeTW 


LOT  OR  MANUFACTURER  OATETUM' 

NOMINAL  THICKNESS:  15-20flnT _  _ _ _ 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the" 
other  side. 


2.  TEST  METHOD 


i  - 

f 

4>« 

3. 

4. 

5. 

6. 
7. 


TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 
ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

TEMPERATURE:  22-25 "C - -  - 

COLLECTION  MEUIURT 


I 


COLLECTION  SYSTEM: _ 

OTHER  CONDITIONS:  1  inch  cells 
DEVIATIONS  FROM  ASTHTnOTOT? 


re  used./  betector  Temperature  ■  louc. 
kX  - * - 


3. 


CHALLENGE  CHEMICAL  1  : 

COMPONENT  2 

3 

1.  OCR  NN£(s)  :  Mai ethlon 

N/A  : 

N/A 

2.  CAS  HUMBER (s):  TO  - 

N/A  : 

TO 

3.  CONC.  (IF  MIX)  MS 

TO 

N/A 

4.  CHEMICAL  SOURCE:Black  'leaf  products  : 

- TO - 

TO - 

4.  TEST  RESULTS 

1.  DATE  TESTED:  September  5,  1986 


.  DATE  TE5TED:  September  5.  1986 

2.  NUMBER  OF  SAMPLES  TESTEPT^Thfee 

3.  BREAKTHROUGH  TIME:  No  breakthrough  W*s  observed  after  i'.ltf  hours. 

4.  MIN  DETECTABLE  LIMIT  l.uJ  ppm  ‘  '  "  ~  ~ 

5.  STEADY  STATE  PERMEATION' RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A  ~  "  — 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. " 


TIfC 

COfCENTRATION 

COfCENTRATION 

COfCENTRATION 

* 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  September  5.  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE :  Ttflon  laminated  Nomex 


CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER:  Chemfeb  Corp, 

PRODUCT  IDENTIFICATION:  challenge  5IOO 

LOT  OR  MANUFACTURER  DATE:  N/A  "  .  " 

NOMINAL  THICKNESS:  lS-20'mlT  "" 

DESCRIPTION:  Meterlel  was  orange  colored  on  one  side  an< 
other  side. _ 


colored  on  the 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texes  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  nhotoTonTzailon  detection  with  <  10,20  eV  lamp. 

3.  TEMPERATURE:  22-25*C  _ 

4.  COLLECTION  ME&IuH:  N? 

5.  COLLECTION  SYSTEM:  N? 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used.  /Detector  temperature  ■  100C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  ft/A  ~ _ 


4.  IWAlUtt.  CHEMICAL  1  i  COMPONENT  2 

.1.  CHEM  NAfC(s)  :  Methyl  Acrylate  :  N/A _ 

4.  US  NUMBER (s):  96-31-3  ~  N/A 

3.  CO*.  (IF  MIX)  N7A  .  :  N7A 

4.  CHEMICAL  SOURCE  :AuFkh  reagent-  :  N/ A 

prede  :*  k/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  August  14.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  three  (composite) 

3.  BREAKTHROUGH  TIME:  No  breaFthrough  was  observed  after 

4.  MIN  DETECTABLE  LIMIT '0.48  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil _ 

7.  SELECTED  DATA  POINTS  N/A  ■  -  ■  - 


tours. 


TI« 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

S ancles  were  run  by  Sylvia  Cooper  on  August  14.  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 

PROT  StT  I VE  HatER  I  At  CODE Qgg . . .  . 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER:  Chemfab  dorp. 

PRODXT  IDENTIFICATION:  Challenge  5100 
LOT  OR  MANUFACTURER  DATtTTO 
NOMINAL  THICKNESS:  15-20  mil 

DESCRIPTION:  MaterTaT  was  orange  colored  on  one  side  anc 
other  side. _ 


colored  on  the 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9053  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25*?'  '  . 

4.  COLLECTION  MEDIUM*  N? _ _ 

5.  COLLECTION  SYSTEM:  "Tb _ ' 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  *  6Qt.  “ 


7*  DEVIATIONS  M  ASWrl 


low  rate  to  the  cells 


CHALLENGE  CHEMICAL  1 

1.  men  TOE  (s)  :  Hethyl  Alcohol 

2.  CAS  NUMBER (s):  77-56-1 

3.  tONC.  (IF  MIX)  1T7a 

4.  CHEMICAL  SOURCE :RaU  (nckrodt" ' 


4.  TEST  RESULTS 


COMPONENT  2 


1.  DATE  TESTED:  June  19-20.  1986 _ 

2.  NUMBER  OF  SAMPLES  UstEC):  Three _ _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after 

4.  MIN  DETECTABLE  LIMIT  "4.07 ppnT~~ _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A _ ~ 

6.  SAMPLE  THICKNESS:  18-19  mil. 

7.  SELECTED  DATA  POINTS  M 


hours. 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  June  19-20.  1986. 


Chemical  Resistance  Testing  of  USCQ  Material  with  Methyl  Alcohol 


euenioj.  uif?d  i  ■'  i 


MiMirmmaa 


Methyl  Alcohol  charged  Into  cells  Switched  from  ceMe  to  standard  gae 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  068  . . .  ' 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4':  MANUFACTURER:  Chemfab  Coro. 

5:  PRODUCT  IDENTIFICATION:  Challenqe  5100 
6:  LOT  OR  MANUFACTURER  DATl?l<7A 

7:  NOMINAL  THICKNESS:  15-2Q~mTT"  '  "  - 

8:  DESCRIPTION:  Material  was  buff  colored. 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  f€TH0D:  Continuous  photoionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25 °Z 

4.  COLLECTION  ME0TUH:  ' 

5.  COLLECTION  SYSTEM:  ~ 

6.  OTHER  CONDITIONS:  2  inch  cell  was  used./  detector  Temperature  »  60C. 

7.  KVIATiDNS  WDM  ASWT739  fTTHCOrTlow  fate  to"  cells  Sas  SOcc^riiu - - 


3.  CHALLENGE  CHEMICAL  1 

1  CHEM  NAME(s)  :  Methylene  Ctil  pride 
7  CAS  NUMBER  (s):  75-09-2 

3.  CONC.  (IF  MIX)  TT7E 

4.  CHEMICAL  SOURCE :TTsFe'r  Pestici'de  ™ 

Grade 

4.  TEST  RESULTS 


COMPONENT  2 


1.  DATE  TESTED:  April  21-22.  1986 

2.  NUMBER  OF  SAMPLES  TOTED:  One  (Run 

3.  BREAKTHROUGH  TIME:  46.8  mTn 

4.  MIN  DETECTABLE  LIMIT  0.27  ppm 

5.  STEADY  STATE  PERMEATION  RATE  T757T 

6.  SAMPLE  THICKNESS:  17-19  mil  ” 

7.  SELECTED  DATA  POINTS 


Tire 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

/ 

• 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Karen  Vcrschoor  on  April  21-22.  1986. 


Permeation  of  Methylene  Chloride  through  USCG  Material 

Run  I 


1 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

!:  TYPE:  Teflon  laminated  Nomex _ 

2:  PROTECTIVE  MATERIAL  COP£:  068  '  " 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemfab  Zorol 

5:  PRODXT  IDENTIFICATION:  ChaUemieTTOO - - - 

6:  LOT  OR  MANUFACTURER  DATE:' N/A 
7:  NOMINAL  THICKNESS:  15-20  ml1!  ~ 

8:  DESCRIPTION:  Material  was  bu^f  colored.  _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  f€TH0D:  Continuous  photoionization  detection  with  a  UT7  "eV  lamp. 

3.  TEMPERATURE:  22-25 - 

4.  COLLECTION  MED  I  UM'i 

5.  COLLECTION  SYSTEM:  HT 


6.  OTHER  CONDITIONS:  "7  inch  cell  was  used./  Detector  Temperature  *  60C. 

3.  OEVlATlOttS  N  ASTh  F739  METHOD:  flow 

rate  to  cell  was  DOcc/min. 

CHALLENGE  CHEMICAL 

1  : 

COMPONENT  2 

3 

1.  CHEW  HM€(s)  : 

Methylene  Chloride  : 

N/A 

MM 

2.  CAS  NUMBER (s): 

75-09- JT  : 

rm 

N/A 

3.  CONC.  (IF  MIX) 

nM 

W7K 

4.  CHEMICAL  SOURCE:Fisher  Pesticide  : 

N/A 

n/T^^~“ 

Grade  : 

“  N/A 

n/A 

TEST  RESULTS 

1.  DATE  TESTED:  April  22.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II 

3.  BREAKTHROUGH  TIME:  50.4  min. 

4.  MIN  DETECTABLE  LIMIT  0.13  ppm.  — 

5.  STEADY  STATE  PE RMEATION  RATE  .964  uq/cm2  hour 

6.  SAMPLE  THICKNESS- 

17-19  mil 

7.  SELECTED  DATA  POINTS 

TI*€ 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

Z. 

3. 

4.  " 

5. 

6. 

/. 

8. 

9.  ' 

10. 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Karen  Verschoor  on  April  22.  1986. 


H 


C'M 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1 

2 

3 

4 

5 

6 

7 

8 


TYPE:  Teflon  laminated  Nomex _ 

PROT ECTTvr'MTEhlAL  CODE"  068  ~  "  ~ 

CONDITION  BEFORE  TEST:  Unused,  no  visil&Te  Imperfections 
MANUFACTURER:  Chemfab  Coro. 

PRODUCT  IDENTIFICATION:  "Challenge  EiDO 

LOT  OR  MANUFACTURER  DATE7 N/A  ~~ 

NOMINAL  THICKNESS:  15-20  mil 

DESCRIPTION:  MaterTaT  was  buff  colored 


2.  TEST  METHOD 


3. 


4. 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection" with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25aC 

4.  COLLECTION  MEDIUM:""  H?  ‘  "  "  "" 

5.  COLLECTION  SYSTEM:  ~W  ~ 

6.  OTHER  CONDITIONS:  2  inch  cell  was  used J  Detector  Temperature  ■  60C. 

7.  DEVIATIONS  /ROM  ASTM  ¥1& METHOD:  "Fl ow  rute  to  cell  was 90cc/min.  | 


CHALLENGE  CHEMICAL 


COMPONENT  2 


3 


1.  CHEW  MAfC(s)  :  Methylene  Chloride 

2.  CAS  NUMBER (s):  75-0§-2 

3.  CONC.  (IF  MIX)  M/A  "  ~ 

4.  CHEMICAL  SOURCE :MsFer  Pesticide"" 

grade 

TEST  RESULTS  — ” 


M/A 

TO 


TO 

to 


m 


M/A 

TO 


to: 


N/A 


1.  DATE  TESTED:  April  22-23.  1985 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III)  ~ 

3.  BREAKTHROUGH  TIME:  55.2  win 

4.  MIN  DETECTABLE  LIMIT  P.17~pptn.  ~ 

5.  STEADY  STATE  PERMEATION  rAT£  1.27  ug/cnf  hour 

6.  SAMPLE  THICKNESS:  17-19  mil _ 

7.  SELECTED  DATA  POINTS 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

> 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Karen  Verschoor  on  April  22-23.  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODXT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVr MATEftlKTCODg:  068"  . . .  . . . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemfab  Corp.  ' 

5:  PRODXT  IDENTTFlOnTON:'  ChaTTenae  51'00 - 

6:  LOT  OR  MANUFACTURER  DATlT"ST7A  ' 

7:  NOMINAL  THICKNESS:  15«20lir 

0:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  si de. _ 


TEST  METHOD 


1. 


2.  ANALYTICAL  METHOD: 

Continuous  photoionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  ?2-25*C 

4.  COLLECTION  MEDIUM: 

5.  COLLECTION  SYSTEM: 

N? 

6.  OTHER  CONDITIONS:  “ 

l  inch  cells  were  u 

sedj  Detector  temperature 

60C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow 

rate  to  cells  was  lOOcc/mi 

n. 

CHALLENGE  CHEMICAL 

1  : 

COMPONENT  2  : 

3 

1.  CHEM  NAME  (sl  :  Methyl  Ethyl  Ketone  : 

%/A  : 

N/A 

Z.  CAS  NUMBER(S):  78- 

93-3  : 

N/A  : 

N/A 

3.  £DNC«  (IF  MIX}  W7K 

• 

• 

m  . 

k/A 

4.  CHEMICAL  SOURCE: Baker  reagent  grade  : 

N/A  : 

N/A 

TEST  RESULTS 

1.  DATE  TFSTED: 

June  18.  1986 

3,  BREAKTHROUGH  TIME:  No  breakthrough  Mas  observed  after  3  hours. 

4,  MIN  DETECTABLE  LIMlT"0-.65ppm 

5,  STEADY  STATE  PERMEATION  Ml 


6.  SAMPLE  THICKNESS:  17-19  mi 

7.  SELECTED  DATA  POlMTS~WA 


HE 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. “ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

_ Samples  were  run  by  Sylvia  Cooper  on  June  18,  1986 


Chemical  Resistance  Testing  of  (JSCG  Material 
with  Methyl  Ethyl  ketone 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PROD  XT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE 'MATERIAL  CODE':  063  ""  ~~~  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemfab  Corp.  '  ’  '  ~  "" — 

5:  PRODXT  IDENTIFICATION:  Challenge  a  IOC 
6:  LOT  OR  MANUFACTURER  QATr:"N/A 

7:  NOMINAL  THICKNESS:  15-20  mil  """  ~ 

8:  DESCRIPTION:  MatorTaT  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ 


2.  TEST  METHOO 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  FCTHOD:  Continuous  ohotolonization  detection  *4th  a  if. 7  ev  lamp. 

3.  TEMPERATURE:  22-25*C 

4.  COLLECTION  MECTURTHfl? - 

5.  COLLECTION  SYSTEM:  N?  "  ' 

6.  OTHER  CONDITIONS:  1  TnCT  wells  were  used./  Detector  Temperature  »  60C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD"' Flow  rate  to  cell  s' was  lOOcc/wHh. 


CHALLENGE  CHEMICAL  1  ?  COMPONENT  2 


3 


4. 


1.  CHEM  NAME(s)  :Methyl  Isobutvl  Ketone: 

N/A 

-  :  N/A  _ 

2.  CAS  NUMBER  ( s ) :  108-10-1 

N/A 

:  N/A 

3.  CONC.  (IF  MIX)  R7R 

N/A 

= — R7K - 

4.  CHEMICAL  SOURCE  :A1  dn’ch  :" 

“tf/A 

:  WI& 

Reagent  Grade  : 

Hit 

:  Wit 

TEST  RESULTS 

1.  OATE  TESTED:  June  19.  1986 

2.  NUMBER  OF  SAmPLESTESTED:  Three  ’ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMirTSBppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  17-19  mil _ 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  June  19.  1986. 


c-n 


Chemical  Resistance  Testing  of  USCG  Material 

•  * 

with  Methyl  Isobutyl  Ketone 


Methyl  laobutyl  Ketone  charged  Into  celle  IwHoled  fro*  cele  to  atendard  gae 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OP  PRODUCT  EVALUATED 
1:  TYPE  •  Teflon  laminated  Nomex 

PROT£CHVETflTEftflL~BBr:'  065  ~ - -  - - - - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  Coirp.  . 

5:  PRODUCT  IDENTlFTtOTIOto:  Challenge  5100  ~  ‘ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A  ""  '  '  '  ' 

7:  NOMINAL  THICKNESS:  15-20lnir~  ----- 

B:  DESCRIPTION:  MaterTaT  was  orange  colored  on  one  side  end  buff  colored  on  the* 
other  side. _ _ _ _ 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 
7. 


TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road. 
ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.7 
TEMPERATURE:  22-2S*C 
COLLECTION  ME&TtJR!- 


Austin.  TX 

u  el/  1amp7 


I 


COLLECTION  SYSTEM:  _ _ _ 

OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  ■  6t)t. 
DEViATJONS  FROM  ASTM  F729  HE TJflP:  "FiSTritj  to'aiTi  waSlOO  "cc/tni  nT 


3.  CHALLENGE  CHEMICAL 


1. 

2. 

3. 

4. 


CNEM  NAME(s'  : 
CAS  NUMBER'S): 
CONC.  <If  MIX) 


4.  TEST  RESULTS 


1  : 

Methyl  Methacryl ate  : 

COMPONENT  2 

N/A 

3 

N/A 

80-62-6 

N/A 

tt/k 

S7K  : 

“TO 

jsm 

.Aldrich  reagent  . 

m 

N/A 

grade  : 

~  TO - 

u7T~ 

1.  DATE  TESTED:  June  25.  1986 _ 

2.  NUMBER  OF  SAMPlES  TESTED:  Three" " 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  alter  3.1  hours. 

4.  MIN  DETECTABLE  LIMIT  .19  ppm  ~ 

5.  ST  LADY  STATE  PERMEATlUH  RATE  K7K~"  ' 

6.  SAMPLE  THICKNESS:  18-19  mil _ _ 

7.  SELECTED  DATA  POINT5~TT7/T 


TIME 

COICENTRATION 

CONCENTRATION 

CONCENTRATION 

i 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  June  25.  1986 


c-\% 


Chemical  Resistance  Testing  of  USCG  Material  with  Methyl  Methacrylate 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 
2 :  PROT EfflVE  MATERIAL  CODE:  068  — 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfafa  Coro.  .  "  "" 

5:  PRODUCT  IDENTlFICAtlON:  Challenge  5lOO  ” 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  mil  .  ~  . .  ' 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ _ 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.,  TX 

2.  ANALYTICAL  METHOO:  Continuous  photoionization  detection  with  a  iO.2  eV  lamp. 

3.  TEMPERATURE:  22-25 °t  ~ 

4.  COLLECT  JON  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N? _ ' 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used./  Detector  Temperature  •  60C. 

7.  DEVIATIONS  FROM  ASTM  T739  1»tTHbflr  flew  rata  to  cefls  «as  lOOcc/ttrin. 

CHALLENGE  CHEMICAL  1  :  COMPONENT  2  :  3 


1.  CHEM  NAME ( s )  :  Methyl  Parathion 

N/A  :  N/A 

2.  CAS  NUMBERU):  U7A 

N/A  :  N/A 

3.  CONC.  (IF  MIX)  Wtt 

N/A  :  N/A 

4.  CHEMICAL  SOURCE  Agricultural  Supply 

NM  :  N/A" 

TEST  RESULTS 


1.  DATE  TESTED:  September  18.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  .'15  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  P0lNT5“N/A  " 


TINE 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

i  . 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Suirplas  were  run  by  Oenlse  McDonald  on  September  18.  1986, 


c- 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPF.:  Teflon  laminated  Nomex 

2:  PROTECT  I  VE"MATgftlAL  CODE:  "068  . . . .  . .  "  - - - — 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections _ , 

4:  MANUFACTURER:  Chemfab  Corp.  ——————— 

5:  PRODUCT  IDENTIFICATION:  Challenge' 5100  ‘ 

6:  LOT  OR  MANUFACTURER  DATE:"nM 
7:  NOMINAL  THICKNESS:  lS-20“mir~ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ _ _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  >€TH0D:  Continuous  photoionization  detection  with  a  10. 2d  eV  lamp 

3.  TEMPERATURE:  22-25°C 

4.  COLLECTION  MEDIUM?"  N? - 

5.  COLLECTION  SYSTEM:  _  . .  "  - 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  *  100C- 

7.  DEVIATIONS  FROM  ASTFTF759  ~METh5D:TI  ow  rate  to  cel  Is  was  100~cc7mTn7  "  "  '  " 


CHALLENGE  CHEMICAL  1 

• 

• 

COMPONENT  2 

• 

• 

3 

1.  CHEM  NAfC(s)  :  NaletS 

• 

• 

_  • _ 

N/A 

• 

• 

_  •  f 

N/A 

2.  CAS  NUMBER (s):  W“ 

• 

• 

n/A 

• 

• 

k/A 

3.  CONC«  (IF  MIX)  JT7S 

• 

• 

N/A 

• 

• 

n/A 

4.  CHEMICAL  S0URCE:0rtho  ” 

«► 

“N7A  ““ 

• 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  October  10,  1986 

2.  NUMBER  OF  SAMPLEsTESTET:  Three  "  .  " . . 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.46  hours. _ 

4.  MIN  DETECTABLE  LIMIT  N/A 

5.  STEADY  STATE  PE  RME  ATTOO  ATT  ""N/A - 

6.  SAMPLE  THICKNESS:  19-20  mil _ 

7.  SELECTED  DATA  POINTS  N/A  ~  ~~ 

TIME  :  CONCENTRATION  :  CONCENTRATION  :  CONCENTRATION 

1.  :  : 

2.  ;  - ; - 1 

3.  I  :  :  ■ 

4.  i  :  “ 

5.  - i - : - i - 

6.  i  I“"  : 

7.  i  T  : 

8.  - i - ; - 1 - 

9.  - : - = - i - 

10.  i  T  : 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

_ Samples  were  run  by  Denise  McDonald  on  October  10.  1986. 


c-m 


Chemical  Resistance  Testing  of  USCG  Material  with  Naled 


Mated  charged  Into  cells  Switched  fro«  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  protect ryETftTEftrartODE:  ofea  . .  ~ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATITn7a 

7:  NOMINAL  THICKNESS:  15-20"mTT~  '  ""  "  ' 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _  _ 


2.  TEST  METHOD 

1.  TESTING-  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photo ionization  detection  with  a  10,20  eV  lamp. 

3. -  TEMPERATURE:  22-25°C  ' 

4.  COLLECTION  MEDIUM:  'N? - 

5.  COLLECTION  SYSTEM:  ~tT  _  -  -  ■  . . 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used.  7Detector  temperature  *  100C. 

7.  DEVIATIONS  FROM  ASTM  F/39  feTHUD:  Flow  rate  to  cel  is  was  100  cc/min. '  ~ 


CHALLENGE  CHEMICAL  1  :  COMPONENT  2 

1.  DIEM  NAME(s)  :  Naphtha  :  .  N/A 

3 

N/A 

2.  CAS  NUMBER! s):  8032-32-4  :  R/K 

“  m 

3.  CONC.  (IF  MIX)  W<  :  R7S 

: 

4.  CHEMICAL  SOURCE : A1  dn'ch  reagent  :  R7A 

n/A 

grade  :  N/A 

N/A 

TEST  RESULTS 

1.  DATE  TESTED:  September  24.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  "  — 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.46  hours. 

4.  MIN  DETECTABLE  LIMIT  4.55  ppm 

5.  STEADY  STATE  PERMEATION  RITE  R7A  — 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A  — 

T IME  :  CONCENTRATION  :  CONCENTRATION 

1.  :  : 

CONCENTRATION 

2.  :  : 

3.  :  : 

4.  :  : 

« 

5. 

6. 
7. 


8.  OTHER  OBSERVATIONS: 


5,  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  24,  1986 


C-\8Z 


Naphtha  charged  into  ceRe  Switched  fro.  cel  la  to  atandard 


CHEMICAL  PROTECTIVE  CLOSING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


1:  T  'E:  Teflon  laminated  Nomex 


McmrmiiM 

I nH 


3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  "CSr 
5:  PROOUCT  I  DENT 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20ln _ _ _ _ _ _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side 


2.  TEST  METHOD 

1 .  TEST I NG  LABORAT ORY :  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10. 20  eV  lamp 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUMT'N? - - 

5.  COLLECTION  SYSTEM:  "NT  ~  . . 

6.  OTHER  CONDITIONS:  i  inch  cells  were  used,  /betector  Temperature  ■  1Q0C. 


7.  DEVIATIONS  FROM 


ow  rate  to  cells  was 


cc/mm. 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME (s)  :  Napthalene 

2.  CAS  NUMBER (s):  SI-ZO-3 

3.  CONC.  (IF  MIX)  N75  " 

4.  CHEMICAL  SOURCE: Aldrich  reagent 

grade 

4.  TEST  RESULTS 


COMPONENT  2 


1.  DATE  TESTED:  September  8.  1986 

2.  NUMBER  OF  SAMPLES  1  ESTEP:' ^TTiree'  . .  . 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  aTter 

4.  MIN  DETECTABLE  LIMIT  .Ol  ppm  as  Benzene 

5.  STEADY  STATE  PERMEATION  RATE  'N/A — 

6.  SAMPLE  THICKNESS.  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A 


hours. 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  8,  1986, 


C-I8H 


m  n  -.1  n.s.  m  HJfA  UUUMUUMl  LB.  VA.LV  fcniAUMU  U  MAilAV 


Chemical  Resistance  Testing  of  USCQ  Material  with  Napthalene 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1:  TYPE:  Teflon  I aminattd  Nomex _ ________ 

2:  PROTECTT9E"WEftrArC0BE~  055  . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imoerfectlons 
4:  MANUFACTURER:  Chemfab  Coro. 

5:  PRODUCT  lOENTinCATIDN:  Challenqe  5100 

6:  LOT  OR  MANUFACTURER  DAT THUT 

7:  NOMINAL  THICKNESS:  15-20  mil  ' 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  end 
other  side. 


colored  on  the 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Ton  Chromatography  on  Blonex  2QOQ. 

3.  TEMPERATURE:  Ambient  ~  "  _  ~ 

4.  COLLECTION  MEDTufT  Aqueous  '  '  "  ~ 

5.  COLLECTION  SYSTEM:  Aqueous  '  ~  ~ 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used. 

7.  DEVIATIONS  FROM  ASTTF739  «T*4MT: 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Nitric  Acid 

2.  CAS  NUMBER (s):  7t$7-37-2 

3.  CONC.  (IF  MIX)  70% 

4.  CHEMICAL  SOURCE:  Mallinckroc 


COMPONENT  2 
N/A 


I.M 

M 


m 


4.  TEST  RESULTS 

1.  DATE  TESTED:  September  11.  1986, 

2.  NUMBER  OF  SAMPLE  TESteO:  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMirO.Tppm 

5.  STEADY  STATE  PERMEATlOf?  'RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  OATA  POINTS  cell  1.2.  at 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE':  068  ~  ' 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imoerf actions 

4:  MANUFACTURER:  Chemfab  Coro: — -  - 

5:  PRODUCT  IDENTIFICATION:'  Challenge  5100 - 

6:  LOT  OR  MANUFACTURER  DATF!"  N/A - 

7:  NOMINAL  THICKNESS:  15-20  mil  ~ 

8:  DESCRIPTION:  Material  was  buff  colored 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  f€THOD:  Continuous  photoionltation  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25 *0 - -  - 

4.  COLLECTION  MEDIOR:'  '  N5 - 

5.  COLLECTION  SYSTEM:  IE - 


6.  Olntk  lOnuiIiuns:  2  inch  ceTls  were  used./  Detector  Temperature  ■  60C. 

/.  OEViATiONS  FROM  AS  IN  JJ39  METHOD:  „ 

Flew  rabe  to  cello  ms 

90  cc/min. 

CHALLENGE  CHEMICAL  1 

COMPONENT  2 

3 

1.  DIEM  NAfC(s)  :  Nitrobenzene 

:  M/A 

M/A 

2.  CAS  NUMBER (s):  9tt-9b-3  — 

:  R/A 

-  --N/A 

3.  CONC.  (IF  MIX)  tf7 JT 

:  N/A 

m 

4.  CHEMICAL  SOURCE :Ral 1 inckrodt - 

N/A 

N/A 

reagent  grade 

TEST  RESULTS  - - - 7 

: — m - 

R7A 

1.  DATE  TESTED:  April  9.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  -  - 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT -  -  - 

5.  STEADY  STATE  PERMEATION  RATE - RT7A - 

6.  SAMPLE  THICKNESS:  17-19  mil  - - 

7.  SELECTED  DATA  POINTS  ~N /A 


Tire 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

. 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Vcrschoor  on  April  9.  1986, 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ 

2 :  PROT ECT T7t  MATERIAL  Cflte:  668  ' 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visitor  Imperfections 
4:  MANUFACTURER:  Chemfab  tore, 

5:  PRODUCT  IDENTIFICATION;  Challenge  515u 
6:  LOT  OR  MANUFACTURER  OATt:'  N/A 
7:  NOMINAL  THICKNESS:  15-20  mil 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side, _  _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Cei 

2.  ANALYTICAL  ICTHOD:  Continuous  photoionizatlon  detection  t 

3.  TEMPERATURE:  22-25*C - - 

4.  COLLECTION  MEETtHI  R5 

5.  COLLECTION  SYSTEM:  N?  “  " 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used. /Detector  Tempt 

7.  DEVIATIONS  FROM  ASTM  1^39  f£thOd:  Flow  rate  to  cells  was 

OMLLENff  CHEMICAL  1  COMPONENT  2 

1.  CHEM  NAME(s)  :  2-Nltrooropane  :  N/A 

tes  Road.  Austin.  TX 
*lth  a  11. 70  eV  lamp. 

irature  »  60C. 

100  cc/mln. 

3 

N/A 

2 .  CAS  NUMBER(s):  79U6^9  :  Hm 

— P - 

3.  CONC.  (IF  MIX)  U7A  R7A 

N/a 

4.  CHEMICAL  SOURCE:Kodak  reagent  grade  :  N/A 

R7A 

TEST  RESULTS 

1.  DATE  TESTED:  July  8.  1986 

2.  NUMBER  OF  SAMPER  tTsTEUT  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  .59^ 

5.  STEADY  STATE  P£RMEATTDOA 

6.  SAMPLE  THICKNESS:  18-19  mil 

N/A 

7.  SELEC7ED  DATA  POINTS  N/A 

TIFC  :  CONCENTRATION  :  CONCENTRATION 

1.  :  : 

CONCENTRATION 

Z.  :  : 

3.  :  : 

4.  :  '  : 

5.  :  : 

b.  :  : 

7.  : 

8.  :  : 

9.  :  : 

1U.  :  : 

8.  OTHER  OBSERVATIONS: 

5.  SOURCE  OF  DATA 

Simples  were  run  by  Sylvia  Cooper  on  July  8.  1986, 


Chemical  Resistance  Testing  of  USCG  Material  with  2-Nitropropane 


-Nltropropane  charged  Into  cells 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECT  I VrMATERIAL  CODE:  068 - - ; - - -  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp, 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100  ' 

6:  LOT  OR  MANUFACTURER  OATETN/A  " 

7:  NOMINAL  THICKNESS:  15-20  mil  ~  '  ’ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  _ _  _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  M-THOD:  Ion  Chromatography  on  Dionex  20QQ. 

3.  TEMPERATURE:  Ambient _ _ 

4.  COLLECTION  MEDfljFTrAoueous 

5.  COLLECTION  SYSTEM:  Aqueous 

6.  OTHER  CONDITIONS:  7  inch  cells  were  used, 

7.  DEVIATIONS  FROM  ASTjTEKS  ""  " 


CHALLENGE  CHEMICAL  1 

:  COMPONENT  2 

• 

• 

3 

1.  CHEM  NAME(s)  :  Oleum 

:  N/A 

• 

« 

M/A 

2.  CAS  NUMBER (s):  801^95=7 

:  W7T~ 

• 

• 

n/A 

3.  C0NC.  (IF  MIX)  20%  S0t  — 

:  ~  N7A' 

• 

• 

"  hi/A 

4.  CHEMICAL  SOURCE:  Fisher  “ 

:  N/A 

• 

• 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  September  22.  1986. 

2.  NUMBER  OF  SAMPLES  tEsTeO:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours 

4.  MIN  DETECTABLE  L IMlT~Q'I2~ppm  ~ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil _ 

7.  SELECTED  DATA  POINTS  cel1!  1,2,  and  3  at  end  of*  3  hour  test 


Tire 

3  hours 

CONCENTRATION 
<0.2  ppm 

CONCENTRATION 
<0.2  ppm 

CONCENTRATION 
<0.2 ppm 

• 

• 

8.  OTHER  OBSERVATIONS:  Retention  time  for  IQppm  sulfate  calibration  standard  was 
8.35  minutes. _ _ 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  22,  1986. 


janoranon- iu  ppm  sutftte  standard 

*5.  A  INJECT  23*20»-*7 


2.  92 


r 


F7 


rESTION 
.£  i- 
iL  *‘ST«  BH 


HETMOD  3. 


PPM 


RUN  3 


RT 


23*20*47 
INDEX  X 

wn  tc 


CM»  •*■ 
CAL  IB 


MDL- 

•-shEl  * 


9. 

19. 

19. 

19. 

• 0.2  ppm 

inject 


2.02  11047}  01 

4.02  15922183  011002210. 3 

0.  53  23220103  012322010.2}} 

2}: 00027 

Sulfate  Standard 

00*00*32  ~~ 


m2 


a.  20 


RATION 
.!  1. 
sivsrt  rn 


02 

**LS  0. 42} 

Reagent  Water  Blank 


00iO«i32 


1  3. 

RUN  29 

INDEX  1 

PPM 

RT 

AREA  BC  RF 

e. 

1.  26 

63764  01 

3. 

2.13 

142815  01 

9.  228 

4.  20 

254746  011621238. 1 

0>  204 

8.  62 

431337  012117328.  308 

1003002 


•■<nSL  A 


INJECT 

.00 


22140:20 


iw 

I 


J.O? 

EATION 

x.  METHOD  3. 
5T*  Bn 

ppm 

0. 

-5  0. 


RUN 


2- : 48* 20 
7  INDEX  1 


RT  AREA  OC 

0.00  32183  01 

22183 


W 


Oleum  Cell  1  3  hour*' 


22 : 


PERMEATION 
RILE  1. 
ANALV9T*  D« 

HAMS 

1 

totals 


o..*} 

METHOD  3. 

PPM 

0. 

0. 


nvu 

ST 

0.  00 


S3*3?*32 
INDEX  1 

i 

I 

AREA  BC 
41102  01 
41102 


Oleum  Cell  2  3  hours 


CHANNEL  a 


004-05412 


/  3.4 

permeation 

PILE  1.  METHOD  3. 
ANALVSTi  Dm 


PUN 


03:09113 
9  INDEX  1 


XAnE 

1 

NO 

TOTALS 


PPM 

9. 

e.  in 

o.  m 


RT  AREA  BC 

0.06  24?}}  Oi 

4.11  17795S  0110322^ 

202884 


Oleum  Cell  3  3  hours 


channel  a 


INJECT 
.  06 


33*19:43 


AES.-EATION 
j  ILE  1. 
Ar.ALV-7:  ;m 

;ia-*£ 


;s 

9.  4« 

*02  «. 

!I. 

3. 


03: IS* 43 
?UN  10  INDEX  1 


■*ea  e: 


o. 


.  * "  :  5  *>* 


CHEMICAL  PROTECTIVE  CLOTHING  PRODXT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECT  I7E~MAT Eft  I  Al  C00E:‘~P58  . . ""  . .  . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 

4:  MANUFACTURER:  Chemfab  Zoroi — - —  - 

5:  PRODXT  IOENTTFTcATTGnT  Challenqe  5100  - - 

6:  LOT  OR  MANUFACTURER  OATE:  N/A  - - 

7:  NOMINAL  THICKNESS:  15-20~mTT  —  ~  —  " 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buTf  colored  on  the 
other  side. _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  fCTHOD:  Continuous  photoionization  detection  with  a  1(5.2  eV  lamp. 

3.  TEMPERATURE:  22-25 °C  - - - 

4.  COLLECTION  MEDIUM:  N? - - : - 

5.  COLLECTION  SYSTEM:  N?  •  ’ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  •  100C. 
DEVIATIONS  FROM  ASTJTJ7J5" rite "£o  cells  «as  lOflcc/min. 

3.  CHALLENGE  CHEMICAL  1  :  COMPONENT  2  :  3 


1.  CHEM  NAME  (s)  :  Parffthion  : 

1/A 

• 

*  ^ 

N/A 

2.  CAS  NUMBER (s):  7T7A  : 

MV  A 

« 

• 

N/A 

3.  CONC.  <IF  MIX)  45.071  • 

N/A 

• 

• 

SM 

4.  CHEMICAL  SOURCE  :AgHcul  tufa!  Supply  : 

N/A 

• 

• 

“~n7A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  September  18.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A  — 

4.  MIN  DETECTABLE  LlMlT/OS  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A  . 


TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

5. 

6  • 

7. 

8. 

9. 

10. 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  18.  1986 


Switched  f toe  cells  to  standtrd  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ 

2:  PROTECTIVE  MATERIAL  Cote:  d68  _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corn. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  OATE:~N/A 
7:  NOMINAL  THICKNESS:  lS-20~mi1 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ _ _ 

2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Read,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 


3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MECTurfT'N?'  "  '  "  ~  ~  ‘  . . 

5.  COLLECTION  SYSTEM:  H?  _  _ 

6.  OTHER  CONDITIONS:  Z  inch  cells  were  used. /Detector  Temperature  ■  10 

7.  HE  VI  AT  JONS  /BOM  ASTH  f739  METHOD^  Flow  r*te  tc  cells  were  iflo  cc/min. 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEMMAfC(s):  PCBs 

2.  CAS  NUMBER! s):  Wt 

3.  CONC.  (IF  “MIX)  M/k 

4.  CHEMICAL  SOURCE  :Laboraton 

•1.  TEST  RESULTS 


COMPONENT  2 


1.  DATE  TESTED:  September  25.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  ~:0Z  'as  Benzene  " 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil _ _ 

7.  SELECTED  DATA  POINTS  N/A"  . .  ~ 


TIte 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  25.  1986. 


L___ 


iaaftmumiMBi  mmmmnuiMnamwmM  bum  ■ 


Chemical  Resistance  Testing  of  USCQ  Material  with  PCBs 


Switched  froM  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 
PROTECTIVE  MATERIAL  CODE:  05B  ' 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER :  Chemfab  Corp. 

PRODUCT  IDENTIFICATION:  Challenge  5100 
LOT  OR  MANUFACTURER  DATFT'NVA 
NOMINAL  THICKNESS:  15-20~mTr 
DESCRIPTION:  Material  was  buff  colored  ~ 


2.  TEST  METHOD- 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin,  TX 

2.  ANALYTICAL  HTHOD:  Continuous  photo ionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25#C 

4.  COLLECTION  MEfffijrt:  N? 

5.  COLLECTION  SYSTEM:  N?  .  . . 

£•  OTHER  CONDITIONS:  2  inch  cell*  were  used*./  Detector  temperature  »  &0C. 

7.  TJEVIATIDHS  FROM  AsTw  E/J9  METHOD:  Flaw  rite  to  cells  wasffb  cc/unn  *" 

J.  CHALLENGE  CHEMICAL  J  5  £MNENT  2  :  3 

1.  CHEM  NAME(s)  :  Phenol  :  N/A  :  N/A 

2.  CAS  HUMBERT'S):  “108-55^2  :“lM  :  S/A 

3.  CONC.  (IF  MIX)  ~89%  TilS  ri?0)  :  R7A  :  H?l 

4.  CHEMICAL  SOURCE  :~Ma  11  incic root  :“H7A  :  R7A 


4.  TEST  RESULTS 


reacent  grade 


1.  DATE  TESTED:  April  8.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after 

4.  MIN  DETECTABLE  LIMIT  0.03  ppm 

5.  STEADY  STATE  PERMEATION  RATE T/A 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTS  N/A 


TI* 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  April  8.  1986 


L_ 


C-H£ 


.JTUKWirUir^MUrfVV’LlirutfUKVMVjrvtruVUJtUkruvvWiik/'.LfW  VVfWtiUltfWtrwNiw.fv-.  ivjinMr  i 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Ttflon  laminated  Nomex _ 

2:  PROTECTIVE  MATERIAL  CODE:  668  _ 

3:  CONDITION  BEFORE  TEST:  Unused.  no  visible  Imperfections 

4:  MANUFACTURER:  Chemfab  torn.  _ 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100"'  ~~ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  15-20"mTn 

8:  DESCRIPTION:  MaterTTT  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ ■ 

2.  TEST  METHQCt 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Ion  Chromatography  on  Pi onex  2000 » 

3.  TEMPERATURE:  Ambient _ 

4.  COLLEC  "ON  MEDIUM:*" Aqueous  "  "  ~  ' 

5.  COLLECT iON  SYSTEM:  Aqueous  _ 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used.  ™  ~ 

7.  DEVIATIONS  FROM  ASTHT739  METHOD:'  ' 


CHALLENGE  CHEMICAL  1 

:  COMPONENT  2  : 

3 

1.  CHEM  NAME(s)  :  Phosphoric  Acid 

N/A  _ 

N/A 

2.  CAS  NUMBER(s):  7&A-38-2  ~~ 

:  H %  : 

N/A 

3.  CONC.  (IF  MIX) 

:  N/A  : 

wfi 

4.  CHEMICAL  SOURCE:  Allied  Chemical 

:  RM  : 

- m 

4.  TEST  RESULTS 

1.  DATE  TESTED:  September  29 .  1986 _ _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A _ 

4.  MIN  DETECTABLE  LIMIT  0.5  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil. _ 

*/.  SELECTED  DATA  POINTS  Cell  1.2.  and  3  at  end  of  three  hour  test 


TIME 

3  hours 

CONCENTRATION 
<0.5  ppm 

CONCENTRATION 
<0.5  ppm 

CONCENTRATION 
<0.5  ppm 

• 

» 

> 

8.  OTHER  OBSERVATIONS:  Retention  time  for  lOppm  phosphate  calibration  standard  was 
6.88  minutes. _ _ 

5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  September  29.  1986. _ ■ 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORO 


DESCRIPTION  OF  PRODUCT  EVALUATED 


1:  TYPE:  Trflon  1  ami  v  ted  Nomex 

2:  PROTECT  I  V^  MATER  1ml  CUBE:  ~~  .  "  '  "  ~  ' 

3:  CONDITION  BEFORE  TEST:  Unused.  no  visible  Imperfections 

4:  MANUFACTURER:  Chemfab  CoroT - -  . - 

5:  PRODUCT  IDEMTiUCAIIUN:'  Chal lenge  510U - - 

6:  LOT  OR  MANUFACTURER  QATTn?7A - -  - 

7:  NOMINAL  THICKNESS:  15-20  mil 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _  — — 


TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  1CTH0D:  Ion  Chromatography  on  Dionex  fcbod. 

3.  TEMPERATURE:  Ambient -  - 

4.  COLLECTION  MEDIuR?  Aqueous - 

5.  COLLECTION  SYSTEM:  Aqueous 

6.  OTHER  CONDITIONS:  2 -inch  cells  were  used. 

7.  DEVIATIONS  FROM  ASWT735  j£Tj40: - 


CHALLENGE  CHEMICAL  l' 

1,  CHEM  NAME(s)  :  Phosphorous  Oxvchl%« 

COMPONENT  2 

HM 

3 

N/A 

ride 

—  m 

2.  CAS  NUMBER(s):  TSo25-8>-3 

tj/X  . .  : 

3.  C0NC.  (IF  MIX)  995 

p 

A7A 

4.  CHEMICAL  SOURCE:*!? icK 

Rm 

— - 

TEST  RESULTS 


1.  DATE  TESTED:  October  7.  1986 

2.  NUMBER  OF  SAMktrUs'lbD:  Three  - - -  ~  " 

3.  BREAKTHROUGH  TIME:  No  breakthrough  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  'O.rifiim - - 

5.  STEADY  STATE  PERMEATTOOaTE  W7K - - 

6.  SAMPLE  THICKNESS:  19-20  nil  s 

7.  SELECTED  DATA  PQINfs  _C~eTl  s  1.2,  and  3  after  15  minutes  and  at  end  of  3  hour  test* 


time 

15  minutes 

COICE-NTR'ATION 
<0„5‘  bpm  (.204)  : 

COfCENTRATION  : 
<0.5  opm  (.516): 

CONCENTRATION 

<0.5  ppm  (.217) 

l  hours 

— ■Eaa rxmwun 

bhhhhhhhhihhi 

►  i 

»  < 

» 

i 

9 

• 

8.  OTHER  OBSERVATIONS:  Retention  time  for  Phophorous  Oxychloride  standard  was  2.03 
minutes.  FifteerTmTnute  samples  were  run  to  establish  chloride  background 
levels  within  each  cell. 


SOURCE  OF  DATA 

Samples  were  r  n  by  Denise  McDonald  on  October  7.  1986. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Ttflon  laminated  Nomex _ 

2:  PROTECTIVE  MATERIAL  CODE:  068  ~  ' '  ~  " 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemfab  Core. 

5:  PROOUCT  IOCMTTFT^AT ION:  Cnal  1  cnac  5103” 

6:  LOT  OR  MANUFACTURER  DATFTR7A 

7:  NOMINAL  THICKNESS:  1S-2Q  mil  '  " 

8:  DESCRIPTION:  HaterM  was  orange  colored  on  one  side  end  buff  colored  tn  the 
other  side. _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  YX 
2. .  ANALYTICAL  METHOD:  Ton  Chromatography  on  Dionex  2o6o. 

3.  TEMPERATURE:  Ambient 

4.  COLLECTION  MEdlUN:  Aqueous  "  ~  ' "  " 

5.  COLLECTION  SYSTEM:  "Aqueous 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used. 

7.  DEVIATIONS  FROM  ASTB'7739'  TSThOD: 


CHALLENGE  CHEMICAL  1 

COMPONENT  2 

3 

1.  CHEMNAME(s):  Phosphorous  TrlctH** 

N/A 

N/A 

rioe 

Km 

— — — * 

2.  CAS  NUMBER (s):  7/19-12-2 

KM 

N/A 

3.  CONC.  (IF  MIX)  KM 

N/A 

N/A 

4.  CHEMICAL  SOURCE :A1  dr i'ch"" 

KM 

KM 

- 

4.  TEST  RESULTS 

1.  DATE  TESTED:  September  30.  1986. 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  OET EOT ABLE  LIMIT'D. 5  ppm 

5.  STEADY  STATE  PERMEATION  ft ATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil  ' 

7.  SELECTED  DATA  POINTS  Cel  1  1.2.  and  3  at  end  of  three  hour  test ^ 


TIME 

3  hours 

CONCENTRATION 
<0.2  ppm 

CONCENTRATION 
<0.2  ppm 

COICENTRATION 
<0.2  ppm 

• 

/ 

i 

8.  OTHER  OBSERVATIONS:  Retention  time  for  5  ppm  Phosphorous  Trichloride 
calibration  standard  was  2.1l  minutes. 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  30.  1986. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 


TYPE:  Teflon  laminated  Notnex 
PROTECTIVE  MATERIA!  C6dE: 


TOT 


CONDITION  BEFORE  TEST.  Unused,  no  visible  imperfections 
MANUFACTURER :  Cheaftb  Corp. 

PRODUCT  IDENTIFICATION:  Challenge  S100 _ 


N/A 


nil 


LOT  OR  MANUFACTURER  DATE: 

NOMINAL  THICKNESS:  15-20' _ 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 

7. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photolonlaatlon  detection  with  a  10.20  eV  lamp. 
TEMPERATURE:  22-25 *C 


*2. 


COLLECTION  MEDIUM: 

COLLECTION  SYSTEM: _ _ _ 

OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  »100C. 

DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/min. 


J2. 


3.  CHALLENGE  CHEMICAL 


1. 

2. 

3. 

A. 


CHEM  NAME(s)  : 
CAS  NUMBER(s): 
CONC.  (IF  MIX) 


4.  TEST  RESULTS 


1  a 

ProDionic  Acid 

wunzunLn  i  a 

N/A 

:  N/A 

79-09-4 

n7a 

:  N/A 

N/A 

N/A 

:  N/A 

:Aldrlch  reagent 

N/A  “ 

:  N/A 

grade 

n7a"“* 

:  N/A 

1.  DATE  TESTED:  July  25,  1986 


Three 


2.  NUMBER  OF  SAMPLES  TESTED:  _ _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  n/a 

5. 

6. 

7. 


STEADY  STATE  PERMEATION  RATE 
SAMPLE  THICKNESS:  18-19  mil 


N/A 


SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. ' 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  25,  1986 


Propionic  Acid  charged  Into  colls  Switched  from  colls  to  standard  pas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1,  DESCRIPTION  OF  PRODUCT  EVALUATES 
1 :  TYPE :  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ 

3:  CONDITION  BEFORE  TEST;  Unused,  no  visible  imperfections 
4 :  MANUFACTURER :  Cheafab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A  _ _ 

7:  NOMINAL  THICKNESS:  15-20  nil _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  aide  and  buff  colored  on  the 
other  aide. _ _ _ _ " 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  See  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  JTj _ 

5.  COLLECTION  SYSTEM:  N? _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  »100C.  ~ 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/mln. 


CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  n-Propyl  Alcohol 

COMPONENT  2 

N/A 

3 

N/A 

2.  CAS  NUMBER(s) :  >1-23-8 

n7a 

W7T~~~“ 

3.  CONC.  (IF  MIX)  N/A 

N/A 

N/A 

4.  CHEMICAL  SOURCE: Aldrich  reagent 

N/A 

N/A 

grade 

N/A 

N/A 

4,  TEST  RESULTS 


( 


1.  DATE  TESTED:  July  28,  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  .76  ppa 

5.  STEADY  STATE  PERMEATION  RATE  N/A  ~ 

6.  SAMPLE  THICKNESS:  18-19  all _ 

7.  SELECTED  DATA  POINTS  N/A  ' 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  28,  1986. 


C-2g, 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECOPD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Noaex  _ 

2 :  PROTECTIVE  MATERIAL  CODE:  068  _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  vialble  imperfections 

4 :  MANUFACTURER :  Cheafab  Corp. _ _ 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 _ _ _ 

6 :  LOT  OR  MANUFACTURER  DATE:  N/A  _ _ 

7:  NOMINAL  THICKNESS:  15-20  ail _ _ 

8:  DESCRIPTION:  Materiel  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  aide. _ _ _ _ 


2  •  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  leap. 

3.  TEMPERATURE:  22-25 *C 

4  .  COLLECTION  MEDIUM:  Jlj _ 

5.  COLLECTION  SYSTEM:  N2 _ _ _ 

6 .  OTHER  CONDITIONS :  1  inch  cells  were  used.  /Detector  Temperature  ■  60C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/nln. _ 

3.  CHALLENGE  CHEMICAL  1  x  COMPONENT  2  :  3 


1.  CHEM  NAME (s)  :  n-Propylamine  : 

N/A 

:  N/A 

2.  CAS  NDMBER(s):  107-10-8  : 

5i7a 

:  N/A 

3.  CONC.  (IF  MIX)  N7A  : 

n/a 

:  N/A 

4 .  CHEMICAL  .SOURCE : Aldrich  reagent  : 

N/A 

:  N/A 

grade 

'  ~  n7a 

:  N/A 

4 .  TEST  RESULTS 

1.  DATE  TESTED:  July  14,  1986 _ _ 

2  •  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3 .  BREAKTHROUGH  TIME :  No  breakthrough  was  observed  after  10.2  hours. 

4.  MIN  DETECTABLE  LIMIT  .74  ppm  _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A _ 

6.  SAMPLE  THICKNESS:  18-19  mil 

7.  SELECTED  DATA  POINTS  N/A  ~ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5-  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  14,  1986. 


C~Z)c 


Chemical  Resistance  Testing  of  USCG  Material  with  n-Propylamine 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE :  Teflon  laminated  Nomex 


CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MAN  IF  ACT UR ER:  Chemfab  Corp. 

PRODUCT  IDENTIFICATION:"  Challenge  5100 - 

LOT  OR  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS:  15-20  mil 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  if .7  eV  lamp. 

3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MEDIUM*  N^> - 

5.  COLLECTION  SYSTEM:  IT?  - -  -  '  ' 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used./  Detector  Temperature  ■  6QC. 


7.  .DEVIATIONS  FROM  ASTM  F73S  METHOD; 

3.  CHALLENGE  CHEMICAL  1 

1.  0€M  NAf€(s)  :  Propylene  Oxide 

2.  CAS  NUMBER (s):  l608&-62-3 

3.  CONC.  (IF  MTX)  JB7A' . 

4.  CHEMICAL  S OUR C E :  yTdrTch  ~  "  " 

reagent  grade 

4.  TEST  RESULTS 


ow  rate  to  cel 
COMPONENT  2 


cc/min 


1.  DATE  TESTED :  May  21.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  (composite  run) 

3.  BREAKTHROUGH  TIME:  137  min 

4.  MIN  DETECTABLE  L  IMlT  0  ."68  ppm. 

5.  STEADY  STATE  PERMEATION  RATE  1.43  ug7cn?“T  hour! 

6.  SAMPLE  THICKNESS:  18-20  mil 

7.  SELECTED  DATA  POINTS"  N/A  ~ 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  May  21.  1986 


C-l  l 


Breakthrough 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  protective  Material  code:" 068'"" . .  .  . . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER;  Chemfab  Loro, 

5:  PRODUCT  I  DENT IP  It  AT  iftN:  Challenge  5100 - 

6:  LOT  OR  MANUFACTURER  DATE:  N/A  - 

7:  NOMINAL  THICKNESS:  15-20~mVl  .  '  ~ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 

2.  TEST  METHOD 


1. 

2. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Pee  Caves  Road,  Austin.  TX 


4. 


3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:” Tl5  ' 

5.  COLLECTION  SYSTEM: 

6.  OTHER  CONDITIONS:  2  inch  cell  Mas  used./  Detector  Tetnpei 

7.  DEVIATIONS  FROM  AS7MT735' HTTO):  "FIom  rate  to  celTwas  J 

CHALLENGE  CHEMICAL  1  :  COMPONENT  2 

1.  CHEM  NAME(s)  :  Propylene  Oxide  :  N/A 

rature  ■  6flc. 

[Mcc/min. 

3 

N/A 

2.  CAS  NUMBER(s):  75-5E-S  *  R/A 

N/A 

3.  C0NC.  (IF  MIX)  R7A  :““R/S 

jrr_ 

4.  CHEMICAL  SOURCE:Al drich  reagent  :  N/A 

R7A 

grade  :  N/A 

N/A 

TEST  RESULTS 

1.  DATE  TESTED:  June  10.  1986 

2.  NUMBER  OF  SAMFlES  TESTED:  One"{Run  I! 

3.  BREAKTHROUGH  TIME:  170  min. 

4.  MIN  DETECTABLE  LIMIT  1.01  ppm. 

5.  STEADY  STATE  PERMEATION' RATE  1.09  uq/cn*  x  hour.  — 

6.  SAMPLE  THICKNESS:  19  mil .  " 

7.  SELECTED  DATA  POINTS™ 

TIME  :  CONCENTRATION  :  CONCENTRATION 

1. 

COfCENTRATION 

Z.  :  : 

3.  :  ; 

4.  :  : 

5.  :  : 

b.  ;  ; 

7. 

8.  :  : 

9.  :  : 

10.  :  : 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Sylvia  Cooper  on  June  IQ,  1986, 


Permeation  of  Propylene  Oxide  throilgh  USCG  Material 

Run  I 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


|.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1 :  TYPE :  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE;  068 _ 

3:  CONDITION  BEFORE  TEST:  Unu««d,  no  visible  imperfections 

4:  MANUFACTURER:  Chcmfab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  19-20  ail _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 


2.  TEST  METHOD 


1. 

TESTING  LABORATORY:  Texas  Research 

Institute.  9063  Bee  Caves 

Road,  Austin,  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3. 

TEMPERATURE:  22-25 "C 

4. 

COLLECTION  MEDIUM:  N2 

5. 

COLLECTION  SYSTEM:  N9 

6. 

OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Tt  rperatuie  »  60C. 

7. 

DEVIATIONS  FROM  ASIM  F739  METHOD: 

Flew  rate  to  cell  was  100 

cc/min. 

CHALLENGE  CHEMICAL  1 

r  COMPONENT  2 

3 

1. 

CHEM  NAME(s)  :  Propylene  Oxide 

• 

:  N/A 

N/A 

2. 

CAS  NUMBER(s):  75-56-9 

:  N/A 

N/A 

3. 

CONC.  (IF  MIX)  N/A 

v  _  N/A  . .  __ 

N/A 

4. 

CHEMICAL  SOURCE: Aldrich 

:  NM 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  1-30-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  195  minutes 

4.  MIN  DETECTABLE  LIMIT  ,13  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  1.10  (uR/c!L2*hr) 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  30.  1987. 


Chemical  Resistance  Testing  of  Challenge  5100 


i 


C-iA 


iA* AKSM  lUUlU 


*  "  ~  "  ~  - 


Propylene  Oxide  cfierged  Info  cede  Switched  from  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ 

3:  CONDITION  BEFORE  TEST:  Unuatd.  no  vlaible  imperfections _ 

4:  MANUFACTURER:  Chaafab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Challenge  3100 _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  19-20  ail _ 

8:  DESCRIPTION:  Material  wee  orange  colored  on  one  aide  and  buff  colored  on  the 
other  aide.  _  _  . _ _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texat  Research  Institute,  9063  Bee  Cavea  Road,  Auatin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C _ 

4.  COLLECTION  MEDIUM:  _ 

5.  COLLECTION  SYSTEM :  N2 _  _ _  _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  »  60C. 

7.  DEVIATIONS  TROT!  ASTM  T739  METHOD:  flaw  mt  to  eSTjagi  100  cc/biiu 


I 


Ju  challenge  chemical 

1.  CHEM  NAME  ( s )  : 

2.  CAS  NUMBER(s): 

3.  CONC.  (IF  MIX) 

4.  CHEMICAL  SOURCE: Aldrich 


Propylene  Oxide 

lS=Yb=T  - 

n7a 


OMHmXI  2 

3 

N/A 

» 

N/A 

:  N7A 

N/A 

N/A 

N/A 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  2-09-87 


2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  IlIT 

3.  BREAKTHROUGH  TIME:  __169  adnutes 

4. 

5. 

6. 

7. 


MIN  DETECTABLE  LIMIT^  ,l3  ppa~ 


STEADY  STATE  PERMEATION  RATE 
SAMPLE  THICKNESS:  19-20  mil" 

SELECTED  DATA  POINTS  n7a 


«67  (ug/cc^*hr)~ 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8- 

9. 

10. " 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  February  9,  1987, 


Propylene  Oxide  charged  Into  cells  Switched  from  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  protective  Material  codE:  058  '  . . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Eorp^ 

5:  PRODUCT'  IOENTOTflflTJNT^ "Challenge  5100  '  ' 

6:  LOT  OR  MANUFACTURER  DATE:  N/A  ~ 

7:  NOMINAL  THICKNESS:  1S-2Q  mil 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  tte" 
other  side. 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  fCTHOD:  Ion  Chromatography  on  Dionex  2000. 

3.  TEMPERATURE:  Ambient _ 

4.  '  COLLECTION  MEDIUM:  Aqueous 

5.  COLLECTION  SYSTEM:  "Aqueous  ■  -  -  - 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used. 

7.  DEVIATIONS  FROM  ASTM  P)39  METHOD: 


i;y 


1 


3.  CHALLENGE  CHEMICAL  1  s  COHPOtCOT  2  : 

1.  CH£M  NAME  (s)  :  Sil  icon  Tetrachl  o-  : _ N/A _ : _ 

ride _ :  5/A  : 

2.  CAS  NUMBER(s):  10626-04-O)  :  N/A  : 

3.  CONC.  (IF  MIX)  99?  :  573  ;  ' 

4.  CHEMICAL  SOURCE  :3Tdrich  :  N/A  "  : _ 

4.  TEST  RESULTS 

1.  DATE  TESTED:  October  1.  1986 _ 

2.  NUMBER  OF  SAMPLES"  TESTED:  "  Ttire'e 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours, 

4.  MIN  DETECTABLE  LIMIT  6.S  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil  " 

7.  SELECTED  DATA  POINTS  Cells  1.2.  and  3  at  end  of  three  hour  test 


TIME 
3  hours 


CONCENTRATION 
<0.2  ppm 


CONCENTRATION 
<0.2  ppm 


CONCENTRATION 
<0.2  ppm 


8.  OTHER  OBSERVATIONS:  Retention  time  for  5  ppm  Sil icon  Tetrachloride  calibration 
standard  was  2.05  ppm. 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  October  1.  1986. 


I 


£-22 o 


zjur-f  /^icn^LU  Ajtnji  majmmucuuui 


iMbratlon-5  ppm  Silicon  Tatrachlorida  Standard 

hANNEL  A  IMJE-3T  91*97*3.? 


a  -1  ‘  •« 


PERMEATION 

-ILS  1.  METHOD  5. 


ZT55 

91* 97: 34 

HUH  44  INDEX  1 


CAL  IB 


analyst*  djm 

.SAME 

ARM 

RT 

AREA 

BC  BE 

1 

9. 

1.  35 

124539 

92 

2 

9. 

1.  52 

459157 

93 

CL 

5. 

2.  95 

15223345 

913945733. 

TOTAL'S 

5. 

15313742 

iDL-0.5  ppm  Silicon  Tetrachloride  Standard 

channel  a  inject  91*11*34 


Silicon  Tatrachlorida  Call  1  3  hours 

CHANNEL  A  INJECT  ei*2B*2l 

•  07 


41*20*31 

RUN  97  INDEX  1 

AT  AREA  3C 

«.4?’  92124  91 

l.?l  172S323  92  ' 

0?  123S953  92394J7 


2. 05 

PERMEATION 

FILE  1.  METHOD  ?. 
ANALYST:  DJM 


»®N 

0. 

0. 

9.  41? 
9.  41? 


4*  54 

ssSM£A722N 

f:l=  2.  tstvcd  5. 

ANALYST*  DJM  * 

NAME 

1 
CL 

TOTAL'S 


BUN  «5 


01*12*24 
INDEX  1 


2113413 

Silicon  Tatrachlorida  Call  2  *  »v* 


CHANNEL  A  INJECT 
.94 


41 


P°n 

RT 

AREA 

BC  RF 

2.35 

9. 

1.53 

175397 

91 

91*25*44 

9.  515 

2.  94 

1553352 

913945739. 

permeation 

0.  515 

1745353 

S;LE  1.  METHOD  5. 

RUN  33 

INDEX  1 

Reagent  Water  Blank 

channel  a  inject 

.  4S 


analyst*  djm 

MANE 

1 

4b 

CL 

TOTALS 


PPM 

RT 

3i 

JO 

in 

SC 

9. 

9.  95 

55559 

91 

4. 

1.9 

1435294 

92 

9.  454 

2.  95 

1412921 

02: 

0.  454 

2953T33 

1.94 


"RMEATICN 


METHOD  5. 


91* 1st  14 


91*13*14 

run  as  index  1 


Silicon  Tetrachloride  Cell  3  3  hours 


CHANNEL.  A 


ANALYST*  DJM 


NAME 

P»M 

RT 

AREA  SC  RF 

PERMEATION 

4 

N 

9. 

9.  05 

33597  91 

FILS  1. 

4, 

CL 

9. 

1.  33 

1705523  92 

ANALYST*  D. 

4.  593 

4*  04 

1352435  932045799. 

TCTAL3 

9.  503 

35414-i 

NAME 

■2Ja*a 


METHOD  5. 


91*39*15 


91*30*15 

RUN  99  INDEX  1 


CL 

TOTAL'S 


r  *M 

RT 

AREA 

SC  A 

0. 

9.  97 

57551 

01 

0. 

0.  55 

111253 

01 

0. 

1.  3 

1513733 

02 

0.  432 

2.  95 

1433135 

93204573 

9.  4?2 

*293393 

(f-22-l 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE' MATERIAL  CODE:  Q5ET  ~  - - - -  " 

3:  CONDITION  BEFOkE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  ChaTTenge  5100  ' 

6:  LOT  OR  MANUFACTURER  DATE':  R7A  '  ~ 

7:  NOMINAL  THICKNESS:  15.20  mil" 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  _  _ _ _ 


2.  TEST  METHOD, 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  "Atomic  Absorption  Spectrophotometry  _ 

3.  TEMPERATURE:  Ambient _ 

4.  COLLECTION  MEDIJFT:'  Aqueous 

5.  COLLECTION  SYSTEM:  "Aqueous 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. 

7.  DEVIATIONS  FROM  ASffi  E733  METHOD: 


.3.  CHALLENGE  CHEMICAL  1  :  COMPONENT  2  :  3 

1.  CHEMNAME(s):  Sodium  Hydroxide  :  N/A  :  N/A 

2.  CAS  NUMBER (s):  13 10- 73-2  :  U7S  :  NTS’ 

3.  CONC.  (IF  MIX)  50%  :  R7A  :  R/A 

4.  CHEMICAL  SOURCE  :'Hsher  .  :  N/A  N/A 


4.  TEST  RESULTS 

1.  DATE  TESTED:  October  13.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  0.5  ppm  ~ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19.20  mil 

7.  SELECTED  DATA  POINTS  Cells  1.2.  and  3  at  end  of  three  hour  test. 


TIME 

3  hours 

CONCENTRATION 
<0.5  ppm 

CONCENTRATION 
<0.5  ppm 

CONCENTRATION 
<0.5  ppm 

i 

8.  OTHER  OBSERVATIONS:  Samples  and  blanks  were  analyzed  with  0.5.  1,0,  and  4.0  ppm 
sodium  standards. _ _ 

5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  10-13.86. _ _ 


This  page  left  intentionally  blank 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ _ 

2 :  PROT ECTiVE  MATERIAL  CObE:  068 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections _ 

4:  MANUFACTURER:  Chemfab  rorpl 
5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  15-20  mil 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the" 
other  side. 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Atomic  Absorption  Spectrophotometry 

3.  TEMPERATURE:  Ambient _ 

4.  COLLECTION  MEPTuM:" "Aqueous  _ 

5.  COLLECTION  SYSTEM:  "Aqueous 

6.  OTHER  CONDITIONS:  1  inch  cell s  were  used. 

7-  DEVIATIONS  FROM  ASW  F739  ~ 


COMPONENT  2 


CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Sodium  Hydrosulfide 

2.  CAS  NUMBER (s):  16721-80-5 
3-  CONC.  (IF  MIX)  TD5 

4,  CHEMICAL  SOURCE :TTsFer 

4.  TEST  RESULTS 


1.  DATE  TESTED:  October  14.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECT  A  6LE  LIMIT  0.5  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  Cells  1,2  and  3  at  end  of  three  hour  test. 


Tift 

• 

• 

CONCENTRATION  : 

CONCENTRATION  : 

CONCENTRATION 

3  hours 

• 

<0.5  ppm  : 

<0.5  ppm  : 

CHEMICAL  PROTECTIVE  CLOTHING  PRODXT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODXT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 
2 :  PROT  ECT1VE  MATEE'IAl~CODE:  0'58  "  ' 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Coro: 

5:  PRODXT  IDENTlPICATION:  Challenqe  5100 
6:  LOT  OR  MANUFACTURER  DATE:  k/A 
7:  NOMINAL  THICKNESS:  15-20"m'iT 
8:  DESCRIPTION:  Material  was  buff  colored 


2.  TEST  METHOD_ 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2. '  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.7  eV  lamp, 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEOTuR:-  N? 

5.  COLLECTION  SYSTEM:  N?  ~~  '  . .  " 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used,/  Detector  temperature  «  60C. 

7.  DEVIATIONS  fRQH  ASTW  f?32  mlkk):  Piew  rate  to  cells  «es  90cc/«1n 


3.  CHALLENGE  CHEMICAL 


1. 

2. 

3. 

4. 


CHEM  NAME(s)  : 
CAS  NUM£ER(s): 
CONC.  (IF  MIX) 


4.  TEST  RESULTS 


1  : 

Styrene  : 

COMPONENT  2 

N/A 

• 

• 

m 

• 

• 

3 

N/A 

100-42-5  : 

N/A 

• 

• 

N/A 

”95? 

”  W7JT~ 

• 

• 

N/A 

:Aldrich  Co. inhibited: 

N/A  " 

• 

• 

k/A 

with  10-15ppm  4-TBC  : 

n/A 

• 

m  . 

1.  DATE  TESTED:  April  13.  1986 

2.  NUMBER  OF  SAMPIeS"TFS'TEO':~T hr~ee 

3.  BREAKTHROUGH  TIME:  No  break  through  was  observed  after  4  hours 

4.  MIN  DETECTABLE  LIMIT 

5.  STEADY  STATE  PERMEATION  RATE  "k/k 

6.  SAMPLE  THICKNESS:  17-19  mil _ 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  April  3,  1986 


c-ny 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nome* 

2:  PROTECTIVE  MATERIAL  CODE:  u£B  '  ~  ~ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemfab  EoroT 
5:  PRODUCT  IDENTIFICATION:"  Chal  1  eiige  5TC0 

6:  LOT  OR  MANUFACTURER  DATE:  N/A  '  '  "  “  " 

7:  NOMINAL  THICKNESS:  IS^OItT 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ _ _  _ _ 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 
7. 


TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 
ANALYTICAL  f€THOD:  Ion  Chromatogra- ny  on  Oionex  2000. 

TEMPERATURE:  Ambient 
COLLECTION  MEDIUM:  Aqueous 

COLLECTION  SYSTEM:  "Aqueous"  ~  ~  ~  ~ 

OTHER  CONDITIONS:  2  inch  cells  were  used. 

DEVIATIONS  FROM  ASTMT739  METHOD:  ~  ~ 


CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Sulfuric  Acid 

:  COMPONENT  2 

m 

:  N/A 

3 

N/A 

2.  CAS  NUMBER  (s):  7664-53-9  ™“ 

:  NTS 

n7T““~ 

3.  CONC.  (IF  MIX) 

:  N/A 

N/A 

4.  CHEMICAL  SOURCE :Mal 1 incHfoot 

:  TT7A 

N/A 

• 

• 

j 

4.  TEST  RESULTS 


1.  DATE  TESTED:  September  12.  1986. 

2.  NUMBER  OF  SAMPLES  TEStED:  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  0.2  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil  ' 

7.  SELECTED  DATA  POINTS  Cells  1,2,  and  3  at  end  of  three  hour  test 


TIME 

1.  3  hours 

CONCENTRATION 
<0.2  ppm 

CONCENTRATION 
<0.2  ppm 

CONCENTRATION 
<0.2  ppm 

2. 

-  ■ 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10.  ’  " 

OTHER  OBSERVATIONS:  Retention  time  for  10  ppm  Sulfate  cal 

brat ion  standard  was 

8.59  minutes. 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  12.  1986. 


o-im 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED  t/LA  ^ 

1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECT! ^H^ATES I AL  CODE:  068  '  '  -  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 

4:  MANUFACTURER:  Chemtao  Zero'.  —  - 

5:  PRODUCT  I DENTFiaTW  Challenge  5100 - r“ 

6:  LOT  OR  MANUFACTURER  OAT FTH7A - -  - 

7:  NOMINAL  THICKNESS:  15-20  mil  .  . . 

8:  DESCRIPTION:  MaterTai  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 


2.  TEST  METHOD- 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYT ICALJ€THOD:  Ion  Chromatography  on  Dionex  2000. 

3.  TEMPERATURE:  Ambient"  ~  -  -  '  . .  —  ~ 

4.  COLLECTION  MEDIUM:  Aqueous 

5.  COLLECTION  SYSTEM:  TqDeous  - - - 

6.  OTHER  CONDITIONS:  £  inch  cells  were  usee. 

7.  DEVIATIONS  FROM  ASTm  T739  METHOD:  . 


B.  CHALi£NGE  CHEMICAL  1  :  £0H«IENT_\2  :  3 


1.  CHEM  NAME(s)  :  Sulfur  Monochloride  : 

N/A 

• 

• 

• 

• 

N/A 

2.  CAS  NUMBER  (s):  TUCE^57-9  : 

N/A 

• 

• 

n/A 

3.  CONC.  (IF  MIX)  Tfl  : 

N/A 

• 

• 

N/A 

4.  CHEMICAL  SOURCE :7(TdrTch  : 

h/K 

• 

• 

n/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  October  6.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three - 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LI  MI  TIT.  5  com. 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mils  ~~~ 

7.  SELECTED  DATA  POINTS  Cells  1.2.  and  3  at  the  end  of  3  hour  test. 


TIME 

3  hours 

CONCENTRATION 
<0.5  ppm 

CONCENTRATION 

<0.5  ppm 

CONCENTRATION 
<0.5  ppm 

8.  OTHER  OBSERVATIONS:  Retention  time  for  5  ppm  Sulfur  Monochloride  standard  was 
2.07  minutes. 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  October  6.  1986. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon  laminated  Nomex _ _ _ 

2:  PROTECTIVE  MATERIAL  COPE?  065  "  '  . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections  ” 

4:  MANUFACTURER:  Chemfab  toro! —  - 

5:  PRODUCT  IDENTIFICA1 IUN:  Challenge  b  100 - 

6:  LOT  OR  MANUFACTURER  DATE7"n7A 

7:  NOMINAL  THICKNESS:  15-20  mil  "  .  """ 

8:  DESCRIPTION:  MatcrTTT  was  orange  colored  on  one  side  and  bu-ff  colored  on  the" 
other  side. _ “ 

2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 
2. .  ANALYTICAL  >CTH0D:  Continuous  photoionizat^ on  detection  with  a  11.70  eV  Tamp. 


3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM!” 

5.  COLLECTION  SYSTEM:  " 

6.  OTHER  CONDITIONS:  ~ 
7«  DEVIATIONS  FROM  ASTF 


inch  cells  were  used.  /Detector  Temperature  ■  60C. 
■73$  METHOD:  "  Hew  rate  to  cells  was  lOPcc/min." 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEM  MAfC(s)  :  1,1 .2.2,-Tgtre- 

chloroethane 

2.  CAS  NUMBER(s):  >5-34-5 

3.  CONC.  (IF  MIX)  m - 

4.  CHEMICAL  SOURCE :ATdrich  reagent' 

grade 

4.  TEST  RESULTS 


COMPONENT  2 


1.  DATE  TESTED:  Mav  19.1986 

2.  NUMBER  OF  SAmPLTS  TESTED:  Three  ~ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  lS.2  hours 

4.  MIN  DETECTABLE  LIMlT^OT ppm 

5.  STEADY  STATE  PERMEATION  RAT f  WA""  "  " 

6.  SAMPLE  THICKNESS:  17-19  mil. 

7.  SELECTED  DATA  POINTS"  N/A  “ 


TIf€ 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  May  19,  1986 


Chemical  Resistance  Testing  of  U9CQ  Material  With 


aa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
Is  TYPE:  Teflon  laminated  Nomax 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4 :  MANUFACTURER :  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100  _ _____ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  mil _ _ _ _ _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  aide  and  buff  colored  on  the 
other  side.  _ _ _ _ _ _ 


2 .  TEST  METHOD 

1 .  TESTING  LABORATORY :  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3 .  TEMPERATURE :  22-25  *C _ _ 

4.  COLLECTION  MEDIUM:  _ _ ; _ 

5  .  COLLECTION  SYSTEM:  N? _ _ _ _ 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used.  /Detector  Temperature  *  60C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/ain. 


CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Tetrachloroethylen* 

COMPONENT  2 

N/A  . 

3 

N/A 

2.  CAS  NUMBER(s) :  127-18-4 

N/A 

N/A 

3.  CONC.  (IF  MIX)  N/A 

n7a” 

N/A  “  ~~ 

4.  CHEMICAL  SOURCE : Aldrich  reagent 

N/A 

N/A 

grade 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  July  15,  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3 .  BREAKTHROUGH  TIME :  No  breakthrough  was  observed  after  10.4  hours. 

4.  MIN  DETECTABLE  LIMIT  N/A  _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A  _ 

6.  SAMPLE  THICKNESS:  18-19  oil 

7 .  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION  ; 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  15,  1986. 


c 


Chemical  Resistance  Testing  of  USCG  Material  with  Tetrachloroethylene 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2 :  PROT ECTIVE  MATERIAL  CODE:  066"'  "  . . . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  CortH 

5:  PRODUCT  IDENTIFICATION:"  ChalTenge  5100 - 

6:  LOT  OR  MANUFACTURER  DATE:  h/A  "  - 

7:  NOMINAL  THICKNESS:  15-20~rniT  ~  ~  '  . . 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Instm- .a.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  JCTHOD:  Continuous  photoionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25 ~ 

4.  COLLECTION  MEDIUM:”  N?  - - 

5.  COLLECTION  SYSTEM:  ~  ~  . 

6.  OTHER  CONDITIONS:  'l  inch  cells  Mere  used./  Detector  temperature  *  60C. 

7.  DEVIATIONS  fWM  ASlW  f733  METKMT  flaw  rete  to  o tllsw  MccAun. 


3.  .CHALLENGE  CHEMICAL 


1. 

2. 

3. 

4. 


CHEH  NAME(s)  : 
CAS  NUMBER (s): 
CONC.  (IF  MIX) 


1 

:  IOMRDNENT  Z 

3 

Toluene 

:  H/A  : 

H  IK 

108-88-3  ■— 

:  R/A 

N/A 

"TO 

: - H7A - •/ 

wft  ^ 

:  J.t.  Baker 

:  NM  : 

N/A 

4.  TEST  RESULTS 


1.  DAT.  TESTED:  April  2.  1986 

2.  NUMBER  OF  SAMPLES  TESTED?  Three 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  alter  3  hours 

4.  MIN  DETECTABLE  LIMIT  O.UB  DDcn 

5.  STEADY  STATE  PERMEATTON  ‘RATE  WJl 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTS  N/A 


TIK 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


5. 


SOURCE  OF  DATA 

Samples  were  run  by 


Karen  Verschoor  on  April  2.  1986 


C'2X 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  T efl  on  1  ami na ted  Nocnex _ 

2:  PROTECTIVE  MATEklAL  CO&E:  TO 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100  _ 

6:  LOT  OR  MANUFACTURER  DATE:  NM 
7:  NOMINAL  THICKNESS:  lS^Olm"" 

8:  DESCRIPTION:  MaterTTl  was  buff  colored 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.7  e7  TampT 

3.  TEMPERATURE:  22-25*0  *  - 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  'N?  '  '  "  ~ 

6.  OTHER.  CONDITIONS:  Z  inch  cells  were  used./  Detector  Temperature  ■  6bC. 

7.  DEVIATIONS  FROM  ASTm  f^39  METHOD:  Flow  rate  to  cells  was  90cc/min 


CHALLENGE  CHEMICAL 


COMPONENT  2 


3 


1.  CHEW  RM€(s)  *.  O-TtfluldlT* 

2.  CAS  NUMBER (s):  9T-T3-4 

3.  CONC-  (IF  MIX)  RTS 

4.  CHEMICAL  SOURCE  . 

practical  graae 

TEST  RESULTS 


R/A 


N/A 

TO 


177C 


R/A 

M 

M 

TO 


1.  DATE  TESTED:  April  11.  1986 

2.  NUMBER  OF  SAMPLE* '’TTSTTIh'TKfec  . . . . 

3.  BREAICTHROUGH  TIME:  No  breakthrough  was  observed  after  3.25  hours 

4.  MIN  DETECTABLE  LIMIT  03  ppm.  - 

5.  STEADY  STATE  PERMEATlWftATE  N/A 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

i 

F.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  April  11.  1986 


Chemical  Resistance  Testing  of  USGG  Material  with  o-Toluidine 

i 


CHEMICAL  PROTECTIVE  C.CTKINC  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  Of  PRODUCT  EVALUATED 
•1:  7??E :  Ttflor.  lsalnatsd  Neat* 


2:  PROTECTIVE  MATERIAL  CODE  _ _ _ _ 

3 :  CONDITION  BEFORE  TEST:  Pr.m»d,  no  visibls  iastrf sctions 
A:  MANUTACTTRSR:  Choafsb  Coro. 

3:  PRODUCT  IDENTIFICATION:  ChAllsnts  51Q& 

I:  LOT  OR  MANUFACTURER  DATS:  S/A _ _ 

7:  NOMINAL  THICKNESS:  13-20  all 

•  :  DESCRIPTION:  Mm  rial  wag  jSuTjf  colorsd 

1.  TIST  METHOD 

1.  TESTING  LA8ORAT0RT :  Tsxat  Aosoarch  lastlcutt,  3063  !«•  Ca»«s  Road,  Ausela,  TX 

2.  ANALYTICAL  SCTHOD:  Contiauous  phocoioalsacloa  dottctlon  with 

3.  TEMPERATURE :  22-23* _ _ 

A.  COLLECTION  MEDIUM:  No  ' 

3.  COLLI CTICN  STSTEM:__N2 _ _ _ _ 

♦  •  OTHER  CONDITIONS :  SZVPtir'ltTTT'^Wyr*^^**^  /Doitctor  Toaporatura  ■  AQC. 

7.  DEVIATIONS  PROM  ASTM  P739  METHOD:  Flov  t>tt  to  ctUi  waVVOcc/ala 


CHALLENGE  CHEMICAL 


LUHPl'HETI  2 


1.  CH»  NAT*  (a)  s  Tolylaaa  2,4- _ i  S/A 

^llsocviaata  :  N/A 

2.  CAS  SUM2ERC  *) :  Hi-dA-i  :  S/A 

3.  CONC.  (I?  MIX)  W  . .  :  N/A 

A ,  CREtICAL  SOURCE :Aldrlch  Tachaical  S/A 

irada  :  S/A 

A.  TEST  RESULTS 

1.  DATE  TESTED:  April  13.  1386 _ _ 

2.  NUMBER  Or  SAMPLES  TESTED:  Thraa _ _ _ 

3 .  BREAKTHROUGH  TIME:  Ho  braakthromh  was  obiirvtd  tittr 
A.  WN  DETECTABLE  LIMlt  .65  BPm 

3.  STEAD?  STATE  PERMEATION  RATE  S/A _ 

A.  SAMPLE  TEICJOTSS:  17-13  all 
7.  SELECTED  DATA  POINTS  N/a 


hours 


TI>£ 


CONCENTRATION 


CONCENTRATION  :  CONCENTRATION 


8.  OTHER  OtSERVATIONS: 


3.  SOURCE  Of  DATA 

Saco las  wars  run  by  Karan  Vorsehoor  on  April  13.  1886 


C-ZHC 


Chemical  Resistance  Testing  of  USCG  Material  wHh  Toiyiene  :2/-0isocyanate 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


L: 

2: 

3: 

4: 

S: 

6: 

7: 

8: 


TYPE:  Teflon  laminated  Nomex 

PROTEmvriWTRIAL  CODE:  05 B  "  -  - - - 

CONDITION  BEFORE  TEST:  Unused,  no  vls’tb^e  imperfections 
MANUFACTURER:  Chamfab  Coro. 

PROOUCT  IDENTiFiCat iOn:  CnST lenoe  biliU 
LOT  OR  MANUFACTURER  DATE:  N/A 

NOMINAL  THICKNESS:  15-20  mil  "  '  "  ~  "  "  ~~ 

DESCRIPTION:  MaterTaT  was  orange  ccored  on  one  side  and  buff  colored  on  the 
other  side. _ 


2.  TEST  NCTHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  oKotoTonTiatTon  detection  with  a  if. 70  eV  lamo 

3.  TEMPERATURE:  22-25 *C  " 

4.  COLLECTION  MEDIUM:  N?  '  - 

5.  COLLECTION  SfSTEM:  "% 

6.  OTHER  CONDITIONS:  2  Inch  cells  were  used. /Detector  Temperature  •  60C. 

7.  DEVIATIONS  FROM  ASTM  7739  ICTHOD:~Flo«Tate  to  celTs  was  100  cc7mjnT  ' 


X  CHALLENGE  CHEMICAL 

1.  CHEM  NAME(s)  : 

2.  CAS  MJMBER(s): 

3.  CONC.  (IF  MIX) 

4.  CHEMICAL  SOURCE: 

4.  TEST  RESULTS 


1 

tWTONENT  2 

3 

Trlchloroethane 

N/A 

N/A 

71-55-6  ‘ 

Hm""" 

R/X 

N/A 

:  R/X 

R7X 

:Al  drlch  reagent 

:  R/X 

m  “ 

grade 

: - Rfi - 

1.  DATE  TESTED:  June  6.  1986 

2.  NUMBER  OF  SAMPLES  TESfEO:  Three  '  '  ' 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  .60  ppm 

5.  STEADY  STATE  PERMEATION  AATE  N/A 

6.  SAMPLE  THICKNESS:  18-20  mil 

7.  SELECTED  DATA  POINTS  N/A  "" 


TINC 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

1 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  June  6.  1986, 


&2H2- 

i 


ji 


yCm. ' V  -JUtJKMiHMCl  M 


l^T  MAmAJlAkAaOIIAa 


tumntfimnumjniMiuiAflf 


Chemical  Resistance  Testing  of  USCG  Material  with  Trichloroethane 


* 


CHEMICAL  PROTECTIVE  CLOTHING  PROOUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PROOUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVrRATtRraL"roDg:~055  - - 

3:  CONDITION  BEFORE  TEST:  Unused.  no  visible  imperfections 
4 :  MANUFACT URER :  Chtmfab  Coro. 

5:  PROOUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE"  N7A 

7:  NOMINAL  THICW4ESS :  1S-2Q‘ mil  ~ 

6:  DESCRIPTION:  Material  gg  buff  col ored 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  -  ANALYTICAL  fCTHOD:  Continuous  photolonlzatlon  detection  with  a  11. )Q  eV  1  ampT 

3.  TEMPERATURE:  22-2ST 
COLLECTION  MEBTURT 


4 

5. 


COLLECTION  SYSTEM: 


31 


3. 


0.  OTHER  CONDITIONS:  T' TncIT  cefT  was  used  /Detector  Temperature  ■  60C. 

7-  DEVIATIONS  FROM  ASTMT733Tf  THflBTTIjw  rate-  to  cel  I  was  SOcc/sn n.  — * 

CHALLENGE  CHEMICAL  1 

1.  CHEM  NAJC(s)  :  Trl  chi  oro«thvl  erne 

COMPONENT  2 

HM 

3 

N/A 

2.  CAS  NUMBER (s):  79-01-6 

N/A 

N/A  ■” 

3.  CQNC.  (IF  MIX)  R7X 

m 

4.  CHEMICAL  SOURCE: Aldrich  reagent 

grade 

— m - 

n/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  April  28-29.  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  I)  ~~ 

3.  BREAKTHROUGH  TIME:  143  min. 

4.  MIN  DETECTABLE  LIMIT  ~(T.07"  ppm 

5.  STEADY  STATE  PERMEATION  RATE  2.W"u~g/cn^  hour 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTS 


TIME 

CONCENTRATION 

CONCENTRATION 

COKENTRATION 

» 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Simple  was  run  by  Karon  Vers chop r  on  April  28-29.  1986 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  068  - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER.  Chemfab  Coro. 

5:  PRODUCT  IDENTIFICATION:  Challenge  $1C0 

6:  LOT  OR  MANUFACTURER  DATFTTO  - 

7:  NOMINAL  THICKNESS:  15-20lnr~  ~  " 

6:  DESCRIPTION:  Material  was  buff  colored. 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 
2..  ANALYTICAL  J€THOD:  Continuous  photo ionization  detection  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25 °C  - - 

4.  COLLECTION  ME&IUM: "  N? 

5.  COLLECTION  SYSTEM:  Np  '  '  ' 

6.  OTHER  CONDITIONS:  T  inch  cell  was  used./  Detector  Temperature  ■  60C. 

7.  DEVIATIONS  f«OM  ASTm  F71d  mL7hL2:  " flow riiteto  cel \  v&s'WccTmn: 


CHALLENGE  CHEMICAL  1  : 

1.  CHEM  NAfC(s)  :  Trichloroethylene  ? 

COMPONENT  2 

m 

3 

M/A 

2.  CAS  NUMBER (s):  79-01-6  :” 

m 

N/A 

3.  CONC.  {IF -MIX)  tf/S 

'~H7K 

- K7S - 

4.  CHEMICAL  SOURCE  Sri  cli’  reagent  : 

NM 

N/A 

grade  : 

N/A 

N/A 

1.  DATE  TESTED:  April  29.  1986 

2.  NUMBER  OF  SAMPLES"  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  156  min 

4.  MIN  DETECTABLE  LIMlTO.lO  ppm. 

5.  STEADY  STATE  PERMEATION  RATE  1.63  ug/cm?  hour 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTS  ~ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Karen  Verschoor  on  April  29.  1986 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


i.  description  of  product  evaluated 

1:  TYPE:  Teflon  laminated  Nomex 
2:  PROTECT  TVETiATEKTAl  C'ObE:  068 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATF'K/A 

7:  NOMINAL  THICKNESS:  15-20  mil  "  ~ 

8:  DESCRIPTION:  Material  was  buff  colored. 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  fCTHOD:  Continuous  photoionization  detection  with  a  11.7  eV  lamp. 

3. '  TEMPERATURE:  22-2S°C  ~  ~  """  " . 

4.  COLLECTION  MEDIUM:  N?  ""  ~  . ■  — 

5.  COLLECTION  SYSTEM:  N7  ""  . 

6.  OTHER  CONDITIONS:  2  inch  cell  was  used./  Detector  Temperature  ■  60C. 

7.  DEVIATIONS  FROM  ASTM  F7$9  METHOD:  Flow  rate  to  cell  was  90cc/min 


3.  CHALLENGE  CHEMICAL  1  COMPONENT  2 


3 


1-  CHEM  NAME(s)  :  Trichl oroethylene 

2.  CAS  NUMBER (s):  79-01^5 

3.  CONC.  (IF  MIX)  N/A 

4.  CHEMICAL  SOURCEVAldricH  reagent 

grade 

TEST  RESULTS 


N/A 

m 


“R7a 


N/A 

TO" 


TUT 

TO" 


TO" 


1.  DATE  TESTED:  April  30,  1986 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  fine  (Run  111) 

3.  BREAKTHROUGH  TIME:  146  mlrT 

4.  MIN  DETECTABLE  LIMIT  0.09  ppm 

5.  STEADY  STATE  PERMEATION  RATE  1.91  uq/cnf  hour 

6.  SAMPLE  THICKNESS:  17-19  mil 

7.  SELECTED  DATA  POINTS 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Karen  Verschcor  on  April  30.  1986. 


macujnociuEU 


C-zW 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


5. 


PROTECT! VETftTEftTAL 'CODE:  068 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon  laminated  Nomex 
2 

3 

4 

5 

6 

7 

8 


CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 

MANUFACTURER:  Chemfab  Eero. - 

PRODUCT  lOENTTnCATTONT"  CKalVenoe  5100 - - 

LOT  OR  MANUFACTURER  DATETnTS 
NOMINAL  THICKNESS:  16-20~mTT~ 

DESCRIPTION:  MateHal  was  orange  colored  on  one  side  and  buff  colored  on  the" 
other  side. _ 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 
7, 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin.  TX 
ANALYTICAL  f€THOD:  Continuous  photoionizatlon  detection  with  a  10.20  eV  T 
TEMPERATURE:  22-25  *£  “  “  ™" 

COLLECTION  MEffTUR: 


amp. 


I 


COLLECTION  SYSTEM;  _  _ _ 

OTHER  CONDITIONS:  1  Inch  cells  were  used.  /Detector  Temperature  ■lOflCT 
DEWAIJONS  FROM  AS7M  MeTnoP:  Flow  rate  to  cells  was  1QQ  cc/min. 


.  CHALLENGE  CHEMICAL 

1.  CHEW  RAJC(s)  : 

2.  CAS  NUMBER (s): 

3.  CONC.  tIF  WIX) 

4.  CHEMICAL  SOURCl 

4.  TEST  RESULTS 


1.  DATE  TESTED:  July  24,  1986 

2.  NUMBER  OF  SAMPLES  TECTED:  Three 


1  : 

COMPONENT  2 

3 

Turpentine  : 

K/A 

N/A 

¥/A 

_N/A 

ti/A  : 

^/A  : 

m 

:Crown  reagent  grade" : 

N/A  : 

3.  BREAKTHROUGH  TIME:  No  breaTcthrough  was  observed  after  3.6  hours.' 


4.  MIN  DETECTABLE  LIMIT  O.03  ppm 

5.  STEADY  STATE  PERMEATlONfeATE  N/A 

6.  SAMPLE  THICKNESS:  18-19  mil 


7.  SELECTED  DATA  POIfftS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. ' 


time 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

t 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  Cooper  on  July  24,  1986, 


1 


I 

1 


Chemical  Resistance  Testing  of  USCG  Material  with  Turpentine 


Turpentine  charged  Into  cells 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE;  Teflon  laminated  Nomex 

2:  PROTECTIVE  HATEFTAirCODE';  '058  '  . . 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Coro. 

5:  PRODUCT  IDENTIFICATION:  Challenge" 5100 - 

6:  LOT  OR  MANUFACTURER  DATE:  N7A - - 

7:  NOMINAL  THICKNESS:  15-20  mil  ~  ~  "  ' 

8:  DESCRIPTION:  Material  was  orange  col  orecT  on  one  side  and  buff  colored 
on  the  other  side.  _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin,  TX 

2.  ANALYTICAL  JtTHOD:  Continuous  photo  ionization  detect  'Son  with  a  11.7  eV  lamp. 

3.  TEMPERATURE:  22-25*C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  b  " 

6.  OTHER  CONDITIONS:  2  inch  cells  were  used./  Detector  Temperature  ■  6Gt. 

7.  DEVIATIONS  FROM  ASTmT733  METHOD:  “Plow  rate  to  ct\  M  «as  lflOc^aTn: 


3. 


4. 


CHALLENGE  CHEMICAL  1  :  COMPONENT  2 


1.  CHEM  NAfC(s)  :  Vinyl  Acetate 

N/A 

2.  CAS  NUMBER (s):  108-05-4  ~ 

_  :  N/A 

3.  CONC.  {IF  MIX) 

: 

4.  CHEMICAL  SOURCE  :A1 drTch  reagent 

:  R/A  “““ 

grade 

:  fi/A“ 

TEST  RESULTS 


3 

M/A 

M 

hjA 

TUK 

JZK 


\ 


1.  DATE  TESTED:  May  13.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  74  mlTT 

4.  MIN  DETECTABLE  LIMIT  “O!  DOT. 

5.  STEADY  STATE  PERMEATION  ft  ATE  $.3dug/cne>/hr 

6.  SAMPLE  THICKNESS:  17-19  mTI 

7.  SELECTED  DATA  POIlffS  . . 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

• 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Karen  Verschoor  on  May  13.  1986. 


C-ZSZ\ 


Permeation  of  Vinyl  Acetate  through  liSCG  Material 

Composite  Run 


y|  Acetate  charged  Into  cells 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PROOUCT  EVALUATED 

1:  TVPE:  Ttflon  laminated  Nomex 
2:  PROTECT lVg 'HATERIAL  CODE:' 058 

3:  CONDITION  BEFORE  TEST:  Unused.  no  visible  1  perfections 
4:  MANUFACTURER :  Chemfab  Corp. 

5:  PROOUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  OATF:"  N7A 
7:  NOMINAL  THICKNESS:  1S-20  mil 
8:  DESCRIPTION:  MaterTaTTas  buff  colored 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 


TESTING  LABORATORY:  Texa*  Restarch  Institute.  9063  Bee  Caves  Road.  Austin.  TX 
ANALYTICAL  fCTHOD:  Continuous  photo ionization  detection  with  a  TT77  eV  1  amp. 
TEMPERATURE:  22-25*C 
COLLECTION  MECTuRT 


COLLECTION  SYSTEM: 


3. 


6.  OTHER  CONDITIONS 

:  Z  inch  cel  Ms 

were  used./  Detector  Temperature  ■  60C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD: 

Flow  rate  to  cell  was 

.00  cc/min 

CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

3 

1.  CHEH  NAfC(s)  : 

Vinyl  Acetate 

KM 

MM 

2.  CAS  NUMBER(s): 

10b- 06-4 

;  n/a 

. '  m 

3.  CONC.  (IF  MIX) 

f(A 

:  IM 

R7X 

4.  CHEMICAL  S0URCr: 

Aldrich 

:  RM 

N/A 

reagent  grade 

'  WM 

W7JT 

4.  TEST  RESULTS 


1.  DATE  TESTED:  May  21,  1986 

2.  NUMBER  OF  SAMPLES  TESTED? '  one  (Run  I) 

3.  BREAKTHROUGH  TIME:  137  min. 

4.  MIN  DETECTABLE  lIMIT  0.21  ppm. 

5.  STEADY  STATE  PERKEA^OTWt  3,73  ug/ cm?- hour 

6.  SAMPLE  THICKNESS:  18-20  m/» 

7.  SELECTED  DATA  °OINT5  — — 


TIf€ 

1„  136  min  : 

CONCENTRATION 

0.0  ppm 

CONCENTRATION 

CONCENTRATION 

2.  196.6  min  : 

1 .5/  ppm 

3.  7b6  min  ; 

3. 69  ppm 

4. 

5.  ; 

6.  : 

/.  : 

9. 

10.  : 

OTHER  OBSERVATIONS: 

5.  SOURCE  OF  DATA 

Sample  was  run  by  Karen  Verschoor  on  *ay  21.  1986 


C. 


w uamwiawl  «n>i  Si  i 


Permeation  of  Vinyl  Acetate  through  USCG  Material 

•  *  •  ,  . 

Run  I 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

i.  dlscm jtH'N  or  product  evaluated 

1:  TYPE:  Ttflcn  laminated  Norocx 
2:  PROTECTIVE  J1ATEK1 AL  CODE:  Ofcb 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
A;  MANUFACTURER:  Cher.fab  torn . 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE "  N/A 

7:  NOIH NAL  THICKNESS:  15-20  ail _ _ HHZ 

6:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 


2.  TEST  METHOD 


1- 

TESTING  LABORATORY:  Texas  Research 

Xnstltutx,  “063  Bee  Caves  Road,  Austin,  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photolonl 

xet'on  detection  vlth  a 

10.20  eV  lamp. 

3. 

TEMPERATURE :  22-25 *C 

4. 

COLLECTION  MEDIUM:  nJ- 

5. 

COLLECTION  SYSTEM:  N2 

6. 

OTHER  CONDITIONS :  1  inch  cell  uai 

used 

./Detector  Temperature 

•  100C. 

7. 

DEVIATIONS  FROM  ASTM  F739  METHOD: 

Flow 

rate  to  cell  was  100  cc 

/min. 

CHALLENGE  CHEMICAL  I 

i  COMBOMENJ  2  i 

3 

1. 

CHEM  KAME<s)  :  Vinyl  Acetate 

• 

• 

• 

• 

N/A  : 

N/A 

2. 

CAS  NUMBER (e):  l06-(J5-i 

• 

• 

N/A  : 

*  N/A 

3. 

CONC.  (IF  MIX)  N/A 

• 

• 

|J/A  : 

N/A 

4. 

CHEMICAL  SOURCE: Aldrich 

* 

• 

N/A  : 

N/A 

A.  TEST  RESULTS 

1.  DATE  TESTED:  1-9-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  A) 

3.  BREAKTHROUGH  TIME :  53  minutes 

4.  MIN  DETECTABLE  LIMIT  0.01  ppm 

5.  STEADY  STATE  PERMEATION  RATE  0.46  ug/cm*/hr 

6.  SAMPLE  THICKNESS:  19-20  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

b.  OTHER  OBSERVATIONS : 


SOURCE  OF  DATA 

Sample  vas  run  by  Denis "  McDonald  on  January  9,  1987. 


(f-ZSjS 


5. 


Chemical  Resistance  Testing  of  Challenge  5100 


Switched  fro»  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


A 

S' 


1 


*•! 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
I:  TYPE :  Ttflon  laminated  Noatx 

2:  PROTECTIVE  MATERIAL  CODE:  _068 _ _____ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  13-20  ail  "  . . 

8:  DESCRIPTION:  Matt  rial  was  orange  eolorad  on  one  aide  and  buff  colored  on  the 
ochtr  tide. _ _____ 

2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Rtstareh  Institute,  9063  Bat  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionizatior.  detection  with  a  10.20  aV  lamp. 

3.  TEMPERATURE:  22-25 *C 
A.  COLLECTION  MEDIUM! 

5.  COLLECTION  SYSTEM:  N? _ 

6.  OTHER  CONDITIONS :  1  Inch  call  was  uaed/Datector  Temperature  ■  100C.  ~ 

7 .  TETTaTTOTIS  TROM  AS*iM  F739  METHOD:  Flow  Tate  TP  call  warn  1  POcc/mii*. 

COMPONENT  2 


3. 

CHALLENGE  CHEMICAL 

1 

t 

A  • 

CHEM  NAIECs)  : 

Vinvl  Acetate 

** 

a»  a 

CAS  NUV.2ER(s): 

108-05-4 

3. 

CONC.  (I?  MIX) 

N/A 

A. 

CHEMICAL  SOURCE: Aldrich 

A, 

TES 

T  RESULTS 

1. 

DATE  TESTED:  2- 

2A-87 

3.  BREAKTHROUGH  TIME:  68  minutes 

A.  MIN  DETECTABLE  LIMIT. 02  ppm  _ 

5.  STEADY  STATE  PERMEATION  RATE  2.78  (ug/co2*hrT 

6.  SAMPLE  THICKNESS:  19-20  mils _ 

7.  SELECTED- DATA  POINTS  N/A 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS:  _ 


5.  SOURCE  OF  DATA 

Sanole  run  by  Denise  McDonald  on  Februarv  2A,  1987. 


tVj 


C-iss 


Chemical  Resistance  Testing  of  Challenge 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 


TYPE:  Teflon  laminated  Nomex 

PROTECTIVE  "MATERIAL  CODE 


m- 


CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER:  Chemfab  Corol 

PRODUCT  IDENTIFICATION:  Challenge  5100 - 

LOT  OR  MANUFACTURER  OATETn7S 
NOMINAL  THICKNESS:  15-20  mil 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  f€TH0D:  Continuous  photoionization  detection  with  a  10.2  eV  lamp. 

3.  TEMPERATURE:  22-25 #C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  - " -  '  - - 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  betector  temperature  ■  100C. 

7.  DEVIATIONS  FROM  AST* T753  MfcTttflfc:  f  I 9*  rate  to  tells  «as  iOdcc/ial ' 


3m  .CHALLENGE  CHEMICAL  I  :  DflNRONENT  2  :  3 

«  m 

1.  CHEM  NAME(s)  :  V 1  nyll dene  ttfl  wide  :  *A  :  N  A 

2.  CAS  NUMBER (s):  75-35-4  :  R7A  :  N/X 

3.  CONC.  (IF  MIX)  N/A  N/A  :  N/A 

4.  CHEMICAL  SOURCE :~AT3nch  N/A  '  T  N7X 


4.  TEST  RESULTS 


1.  DATE  TESTED:  September  23.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  .49  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS’  N/A 


* 


i 

i 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
10 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  t  .^UATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 

protective  material  mi:  m 


CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections' 

MANUFACTURER:  Chemfab  CorpT 

PRODUCT  I DE KT I P 1 C  AT  1 0 NT  '  ChaTlenge  51'OC  " 


LOT  OR  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS:  15-20  mil  ~ 

DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side. 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 


TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 
ANALYTICAL  MTHOD:  Continuous  photoionization  detection  with  a  if.)  eV  lamp. 
TEMPERATURE:  22-25 °C 
COLLECTION  MEDTumT 
COLLECTION  SYSTEM: 


4. 


6.  OTHER  CONDITIONS:  2  inch  cells  were 

7.  DEVIATIONS  FROM  ASTm'F739  'METHOD: 

CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Xylene 

jsed./  Detector  Tempei 
dw  rate  to  cells  was  ! 

COMPONENT  2 

M/A 

rature  »  60C. 

[OOcc/min 

3 

N/A 

2.  CAS  NUMBER (s):  1330-20-7  ' 

rm 

*  fP  * 

3.  CONC,  (IF  MIX)  Mixed  Isomers 

R7X 

^7 r 

4.  CHEMICAL  SOURCE  :UaFer 

N/A 

Reagent  Grade 

m 

R7T“ 

1.  DATE  TESTED:  June  2,  1586  _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 


3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  three  hours. 

4.  MIN  DETECTABLE  LIMIT  0.13  ppm. 

5.  STEADY  STATE  PERMEATIN'  RATZN7A 

6.  SAMPLE  THICKNESS:  18-20  mil _ 

7.  SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Sylvia  R.  Cooper  on  June  2. 


1986 


C'Ztt- 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTElI  iVt  rUi  tKiAL  mut:  uoo  - - - - - 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp:  “ 

5:  PRODUCT  IDENTIFICATION!"  ThaTVenqe  5100 - 

6:  LOT  OR  MANUFACTURER  DATS:  k/A  “ - - - 

7:  NOMINAL  THICKNESS:  15-20  mu 

8:  DESCRIPTION:  Material  was- orange  colored  on  one  side  and  buff  colored  on  the 
other  side. _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photo ionization  detection  with  a  10.20  eV  lamp 

3.  TEMPERATURE:  22-25‘C  - 

4.  COLLECTION  MEDTLiH-:  N? - - - 

5.  COLLECTION  SYSTEM:  ~H?  "  - 

OTHER  CDTCTTIONS:  A  1wct>  celts  were  ox*.  /fretector  *rewpcTaturm  »  iuuc. 

7.  DEVIATIONS  FROM  ASTMF733  METHOD:  FI bw  Vute  to  cel  1 s  was  100  cc/mi n. 

3.  CHALLENGE  CHEMICAL  1  :  COMPONENT  2  3 


J.  CHEM  NAME (s)  :  Xylenol  ;  N/A 

N/A 

2.  CAS  NUMBER (s):  575-26-1  :  R/A 

N/A 

3.  CONC.  (IF  MIX)  R7A - : - R7A - ” 

N/A 

4.  CHEMICAL  SOURCE: "A  1  drich - : - R7A - 

R7T~ 

4.  TEST  RESULTS 

1.  DATE  TESTED:  September  9.  1986 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  .  ' 

3.  BREAKTHROUGH  TIME:  No  brcaFthrough  was  observed  after  3.26  hours! 

4.  MIN  DETECTABLE  LIMIT  .01  ppm  as  Cresol . 

5.  STEADY  STATE  PERMEATION  RATE  n/A 

6.  SAMPLE  THICKNESS:  19-20  mil  - 

7.  SELECTED  DATA  POIfffS  N/A  ~~ 


TIfC 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

, 

* 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  September  9.  1986 


APPENDIX  D 

j  METHOD  FOR  CREASING  MATERIAL  SAMPLES 

I 

i 

i 

(Provided  by  Chemical  Fabrics  Corporation) 

! 

I 
I 
I 
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Rough  Draft 

CHEMFAB  Test  Procedure 
05  September  1986 


Fold  Resistance  of  CHEMFAB  Protective  Clothing  Material 


SCOPE: 

To  evaluate  the  reduction  of  chemical  permeation  resistance  of 
chemical  protective  clothing  material  due  to  hard  folding  or  creasing. 


SAMPLE  PREPARATION: 

Cut  a  rectangular  section  of  material,  4n  z  8",  with  the  long 
dimension  parallel  to  the  warp  or  machine-direction  of  the  materiel. 


TEST  EQUIPMENT: 

1. )  Steel  roller  -  1.50"  diameter  x  2.25  "  length,  10  lb.  '.al 

weight  (Fig.  1) 

2. )  Permeation  test  apparatus  consistent  with  ASTM  739-81. 


PROCEDURE: 


1. )  Wipe  sample  with  damp  cloth  to  remove  any  surface  dust  or 

abrasive  particles  which  may  damage  the  sample  during 
rolling. 

2. )  Fold  sample  perpendicular  to  long  dimension. 

3. )  Place  the  folded  sample  on  a  hard  surface  such  as  a  clean 

lab  bench  top,  metallic  or  formica  table  top. 

4. )  Roll  the  sample  with  the  ten  pound  roller  so  that  the 

direction  of  the  roll  is  parallel  to  the  sample  fold  (Fig. 

2). 

5. )  Repeat  Step  4  nine  (9)  times  for  a  total  of  ten  (10)  rolls. 


Page  Two 
Rough  Draft 

CHB1FAB  Test  Procedure 
05  September  1986 


Fold  Resistance  of  CHEMFAB  Protective  Clothing  Material 


6. )  Reverse  the  fold,  taking  care  to  insure  that  the  new  fold 

occurs  along  the  same  line  as  tne  original  fold  (Fig.  3). 

7. )  Repeat  Steps  4  and  5. 

8. )  Cut  permeation  test  sample  so  that  the  fold  line  bisects 

the  exposed  area  in  the  test  cell. 

9. )  Perform  permeation  testing  (ASTM  739-81)  toward  chemical  of 

r-m. 


RESULTS; 

Report  breakthrough  time  and  permeation  rate  of  folded  samples 
and  pristine  control  samples.  Report  all  parameters  required  by  ASTM 
739-81  including  chemical(s)  type  and  concentration. 


APPENDIX  E 


PERMEATION  TEST  DATA  FOR  CREASED  GARMENT  MATERIAL  SAMPLES 


(Data  Provided  by  Texas  Research  Institute  Under  Contract) 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PROIUCT  EVALUATED 

1:  TYPE:  Teflon  lauinatad  Nomx 
2:  PROTECTIVE  MATERIAL  CODE:  668 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4 :  MANUFACTURER :  Chaafab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  13-20  ail _ _ 

8:  DESCRIPTION:  Mata rial  was  orange  colored  on  one  aid*  and  buff  colored  on  tha 
ocher  aide.  Sample  was  created  using  CHEMFAB  Fold  Raalatanea  Teat  procedure 
of  3  September  1986. 


2.  TEST  METHOD 


1*  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 


ANALYTICAL  METHOD:  Continuous 

photoionization  detection  with  a  10.20  «V  lamp. 

3. 

TEMPERATURE:  22-25 *C 

4. 

COLLECTION  MEDIUM:  No 

5. 

COLLECTION  SYSTEM:  N-> 

6. 

OTHER  CONDITIONS:  1  inch  cel 

Is  was 

used. /Detector  Temperature  ■  100  C. 

4  • 

DEVIATIONS  FRO!  ASTM  F739  METHOD:  Flow  rate  to  cells  was 

100  cc/ain. 

CHALLENGE  CHEMICAL  1 

COMPONENT  7 

3 

1. 

CKEM  NAME(s)  :  Acetone 

N/A 

N/A 

2. 

CAS  NUMBER ( s ) :  67-64-1 

N/A 

N/A 

3. 

CONC.  <Ir  MIX)  N/A 

N/A 

N/A 

4. 

CHEMICAL  SOURCE :Mallinck root 

N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  2-23-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  .09  ppp 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  nils 

7.  SELECTED" DATA  POINTS  N/A 


CONCENTRATION 


CONCENTRATION  :  CONCENTRATION 


5.  SOURCE  OF  DATA 


Sandes  were  run  by  Denise  McDonald  on  February  23,  1987. 


Chemical  Resistance  Testing  of  Creased  5100 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 


PROTECTIVE  MATERIAL  CODE:  068 _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER:  Chemfab  Corp.  _ 


PRODUCT  IDENTIFICATION:  Challenge  5100 


LOT  OR  MANUFACTURER  DATE:  N/A 

NOMINAL  THICKNESS:  15-20  mil _ _ 

DESCRIPTION:  Material  was  orange  colored  on  one  aide  and  buff  colored  on  the 


other  side.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
of  5  September  1986. 


2.  TEST  METHOD 


3. 


1. 

2. 

3. 

4. 

5. 

6. 
2. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Gas  Chromatography 

TEMPERATURE:  Ambient  _ 


Charcoal 


Charcoal 


COLLECTION  MEDIUM: 

COLLECTION  SYSTEM: 

OTHER  CONDITIONS:  ' _ 

JE VIA TJAM.S  fMQU  ASHA  1739  MET BOD: 


1  inch  cells  were  used. 


4.  TEST  RESULTS 


CHALLENGE  CHEMICAL 

1.  CHEM  lAKE(s)  : 

1 

Acettmltrlle 

• 

• 

• 

• 

• 

COMPONENT  2 

M/A 

• 

• 

• 

m 

• 

• 

3 

M/A 

2. 

CAS  NUMBER(s): 

2206-26-0 

• 

• 

N/A 

• 

• 

N/A 

3. 

tONC.  (IT  MIX) 

__7_ 

% 

• 

fi/A 

• 

• 

N/A 

4. 

CHEMICAL  SOURCE 

Fisher-Pesticide 

• 

• 

N/A 

• 

• 

N/A 

Grade 

• 

a 

n/a 

a 

• 

n/a 

1.  DATE  TESTED:  2-06-87 


2.  NUMBER  OF  SAMPLES  TESTED: 

3.  BREAKTHROUGH  TIME:  N/A 

4. 

5. 

6. 

7. 


Three 


MIN  DETECTABLE  LIMIT  0,6  ppm 


STEADY  STATE  PERMEATION  RATE 
SAMPLE  THICKNESS:  19-20  mil 


N/A 


SELECTED  DATA  POINTS  Cells  1,2,  and  3  at  end  of  three  hour  test 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. " 


TIME 

3  hours 

CONCENTRATION 
<0,6  ppm 

CONCENTRATION 
<0.6  ppm 

CONCENTRATION 
<0.6  ppm 

6.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA  ino. 

Samples  were  run  by  Denise  McDonald  on  February  6,  1987, 


I _ 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  inperfections 
4 :  MANUFACTURER :  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  nil _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  aide  and  buff  colored  on  the 
other  side.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
ox  5  September  1986. 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photQioni2ation  detection  with  a  10.20  eV  leap. 

3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MEDIUM:  No 

5.  COLLECTION  SYSTEM:  N- _ _ 

6.  OTHER  CONDITIONS:  Pinch  cell  was  used. /Detector  Temperature  «  100C. 

7.  DEVIATIONS  FROM  ASIC!  F739  METHOD:  F low  rate  to  cell  was  100  cc/ain. _  _ 


CHA1LZNGE  CHEMICAL 

1 

COMPONENT  2  : 

3 

A  • 

CHEM  NAME  (s  )  : 

Carbon  Disulfide 

N/A  : 

N/A 

2. 

CAS  NUMBER (s ) : 

75-15-0 

N/A  : 

N/A 

3. 

CONC.  (IF  MIX) 

N/A 

N/A  : 

N/A 

4 . 

CHEMICAL  SOURCE: Fisher  : 

N/A  : 

N/A 

4.  TEST  RESULTS 

*1.  DATE  TESTED:  2-19-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  I) 

3.  BREAKTHROUGH  TIME:  15  minutes 

4.  MIN  DETECTABLE  LIMIT  .07  ppm 

5.  STEADY  STATE  PERMEATION  RATE  13.33  (ug/cn2*hr) 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED- DATA  POINTS  N/A 


TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

n 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Saople  was  run  by  Denise  McDonald  on  February  19,  1987. 


Chemical  Resistance  Testing  of  Creased  5100 


i 


.91  :3^V  *3*3  »a»TST3i 


Carbon  Dlaulflda  charged  Into  calla  switched  fro*  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE ;  Teflon  laminated  Noaex 
2:  PROTECTIVE  MATERIAL  CODE:  066 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chenfsb  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATTTT7A 

7:  NOMINAL  THICWJESS:  15-20  nil _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  om  the 
other  side.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
of  5  September  1986. 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionizatiori  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25‘C 

4.  COLLECTION  MEDIUM:  N-> 
i-  COLLECTION  SYSTEM:  N? 

5.  OTHER  CONDITIONS:  1  inch  cell  was  used. , 'Detector  Temperature  ”  100C. 

7.  DEVIATIONS  FROM  aSTM  FI 29  METHOD:  Flow  rate  to  cell  was  100  cc/ain. _ 


CHALLENGE  CHEMICAL  1 

COMPONENT  2 

3 

1.  CHEM  NAME(s)  :  Carbon  Disulfide 

N/A 

N/A 

2.  CAS  NUMBER(s):  75-15-0 

N/A 

N/A 

3.  CONC.  (IF  MIX)  N/A 

N/A 

N/A 

4.  CHEMICAL  SOURCE: Fisher 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  2-20-87 _ _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  11  minutes _ 

4.  MIN  DETECTABLE  LIMIT  .07 _ _ _ 

5.  STEADY  STATE  PERMEATION  RATE  12.85(ug/cs?«hr) 

6.  SAMPLE  TH-ICKNESS:  19-20  nils _ 

7.  SELECTEDl-DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sapple  was  run  by  Denise  McDonald  on  February  20,  1987. 


Chemical  Resistance  Testing  of  Cteased  5100 
Carbon  Disulfide  Run  II 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


X.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 
PROTECTIVE  MATERIAL  CODE:  068 


CONDITION  BEFORE  TEST:  Unuaed,  no  visible  imperfections 
MANUFACTURER:  Chemfab  Corp. 

PRODUCT  IDENTIFICATION:  Challenge  Sl60  ' 


N/A 


LOT  OR  MANUFACTURER  DATE: 
NOMINAL  THICKNESS:  15-20  mil 
DESCRI 


HON:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  Sample  wcs  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 


of  5  Seoteaber  1986. 


TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 


No 


4.  COLLECTION  MEDIUM:  _ 

5.  COLLECTION  SYSTEM: _ N^ 

6.  OTHER  CONDITIONS: 

7.  DEVIATIONS  FROM  AST>!  -129  METHOD:  Flow  rate  to  cell  was  100  cc,  ain. 


1  inch  cell  was  used/Detector  Temperature  ■  100C. 


CHALLENGE  chemical 

1 

• 

• 

COMPONENT  2 

3 

1.  CHE 71  NA>!E(s)  : 

Carbon  Disulfide 

• 

• 

• 

N/A 

N/A 

2.  CAS  NUMBER ( s ) : 

^  5—1 5—0 

• 

• 

N/A 

N/A 

3.  C0NC.  (IF  MIX) 

N/A 

• 

e 

N/A 

N/A 

4.  CHEMICAL  SOURCE 

:Fisher 

• 

• 

N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  2-24-87 

2.  NUMBER  OF  SAMPLES  TESTED: 


One  (Run  fTTT 


3.  BREAKTHROUGH  TIME:  15  minutes 


4.  MIN  DETECTABLE  LIMIT 


•04  ppm 

5.  STEADY  STATE  PERMEATION  RATE  10.04  (u?/csr*hr) 

6.  SAMPLE  THICKNESS :  19-20  mils 

7.  SELECTED” DATA  POINTS 


N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSEFV^-ohS: 


5.  SOURCE  OF  DATA 

Saaole  was  run  by  Denise  McDonald  on  February  24.  1987. 
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Carbon  Dlaulflda  charged  Into  cell  Switched  fron  cells  to  standard 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Ttflon  laminated  Nowax 
2:  PROTECTIVE  MATERIAL  CODE:  6fefl 

3:  CONDITION  BEFORE  TEST:  Unusad,  no  vlaibla  lmparfectiona 

4:  MANUFACTURER:  Chamfab  Corp. _ _ 

5:  PRODUCT  IDENTIFICATION:  Challtnta  5100 

6:  LOT  OR  MANUFACTURER  DATE:  N/A  _ 

7:  NOMINAL  THICKNESS:  15-20  all _ _ _ | 

8:  DESCRIPTION:  Mattrlal  wae  oranta  colot ad  on  ona  aida  and  buff  colorad  on  tha 
other  alda.  Saapla  waa  craaaad  using  CHEMPAB  Fold  Raalatanca  Teat  procadure 
of  5  September  1986. 


2.  TEST  METHOD 


2. 

4bi94  AilW  Wioviuu  W*U  •  A  c  A«  »  AVBCIICn  iniULULVi  7VVJ  VIVfV  |4Ui 

ANALYTICAL  METHOD:  Continuoua  photoionisation  detection  with  a 

Up  AUlUfli  A  A 

11. to  eV  laep. 

3. 

TEMPERATURE:  22-25 'C 

4. 

COLLECTION  MEDIUM:  N? 

5. 

COLLECTION  SYSTEM:  N, 

6. 

OTHER  CONDITIONS:  1  Inch  cell  wee 

uaad. /Detector  I«ju>er«£ure  ■ 

60C. 

7. 

•DEVIATIONS  FROM  AS7M  T^39  METHOD: 

Flow 

rate  to  cell  was 

100  cc/min. 

CHALLENGE  CHEMICAL  i 

e 

• 

COMPONENT  2 

e 

• 

2 

1. 

CHEM  NAME (a)  :  Dlchloroaethane 

• 

N/A 

• 

• 

• 

N/A 

2. 

CAS  NUMBER**)-.  76-09-2 

t 

N/A 

t 

N/A 

3. 

CONC.  (IF  MIX)  N7A 

e 

e 

N/A 

• 

• 

N/A 

4. 

CHEMICAL  SOURCE :Flaher 

• 

* 

*“  N/A 

e 

e 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  4-13-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  I) 

3.  BREAKTHROUGH  TIME:  53  mlnutts 

4.  MIN  DETECTABLE  LIMIT  .71  ppa _ 

5.  STEADY  STATE  PERMEATION  RATE  3.79  (uK/ca?*hr) 

6.  SAMPLE  THICKNESS:  19-20  mils _ 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

- 

8.  OTHER  OBSERVATIONS: 


5. 


SOURCE  OF  DATA 

Sample  waa  run  by 


Deniae  McDonald  on  April  13.  1987. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Noaex 
PROTECTIVE  MATERIAL  CODE:  Ofefe 

CONDITION  BEFORE  TEST:  UnuMd,  no  visible  tape tf actions 
MANUFACTURER :  Cheafab  Corp. _ 


PRODUCT  IDENTIFICATION:  Challanie  5100 _ 

LOT  OR  MANUFACTURER  DATE:  N/A 

NOMINAL  THICKNESS:  15-20  ail _ _ 

DESCRIPTION:  Mata rial  was  orange  colored  on  on>  aide  and  buff  colorad  on  the 


other  side.  Sample  was  eraaaad  ualnt  CHEMFAB  Fold  Raalatanca  Taat  procedure 
of  5  Septeaber  1986. 


2.  TEST  METHOD 


1. 

2. 

3. 

A. 

5. 

6. 

7. 


TESTING  LABORATORY:  Texaa  Reaearch  Institute,  9063  Bee  Cavea  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuoua  photoionlaation  detection  with  a  11.70  eV  lamp. 
TEMPERATURE:  22-25 *C 


COLLECTION  MEDIUM: 
COLLECTION  SYSTEM: 
nTura  CONDITIONS • 


JLl 


JftL 


llnch  cell  was  uaed ./Detector  Temperature _ 

DEVIATIONS  TROM  ASTm  T739  METHOD:  Tlov  rate  to  cell  wet  100  cc/aln. 


fe5c7 


4.  TEST  RESULTS 


CHALLENGE  OffiMiCAI  i 

COMPONENT  2 

2 

3 

1.  CHEM  NAME  (it)  :  Dichloroaethane 

N/A 

• 

• 

• 

N/A 

2.  CAS  NUMBER'S):  75-09-2 

5j7£ 

e 

e 

N/A 

3.  CONC.  (IF  MIX)  N/A 

N/A 

• 

e 

N/A 

4.  CHEMICAL  SOURCE: Fisher 

N/A 

• 

• 

N/A 

1.  DATE  TESTED:  4-13-87 


2.  NUMBER  OF  SAMPLES  TESTED: 

3.  BREAKTHROUGH  TIME:  58  minutes 

4.  MIN  DETECTABLE  LIMIT  .79  ppm 

5.  STEADY  STATE  PERMEATION  RATE 

6.  SAMPLE  THICKNESS:  19-20  ails'" 

7.  SELECTED  DATA  POINTS  N/A 


One  (Run  II) 


3.08  (ug/cm?*hr) 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Saaple  was  run  by  Denise  McDonald  on  April  13.  1987. 
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CHEMICAL  PROTECTIVE  CLOTHINC  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECT IVt  MATtklAL  CODE:  068  ~  _ 

3:  CONDITION  BEFORE  TEST:  Unuaed.  no  vitible  imperfections _ 

4 :  MANUFACTURER :  Chemfab  Corp. _ _ 

5:  PRODUCT  IDENTIFICATION:  Challeme  3100 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  15-20  mil _ _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  Staple  was  creased  using  CHEMFAB  Fold  Resistance  Teat  procedure 
of  5  September  1986. 

2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 
7. 


TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  ClVM  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionlsatlon  detection  with  a  11.70  eV  lamp. 
TEMPERATURE:  22-25 *C 


COLLECTION  MEDIUM: 
COLLECTION  SYSTEM: 
OTHER  CONDITIONS: 


JtL 


Jh. 


1  Inch  call  was  used. /Detector  Temperature  ■  60C. 
DEVIATIONS  FBDU  ASJH  F )J9  METHOD;  Flow  Mt«  to  call  was  100  cc/mln 


3.  CHALLENGE  CHEMICAL 


1. 

2. 

3. 

4. 


CHEM  NASE(a)  : 
CAS  NUMBER(s): 
tJONC.  <1*  MIX) 


4.  TEST  RESULTS 


1.  DATE  TESTED: 


4-14-87 


2.  NUMBER  OF  SAMPLES  TESTED: 

3.  BREAKTHROUGH  TIME:  53  minutes 
MIN 


One  (Run  III) 


4. 

5. 

6. 
7. 


DETECTABLE  LIMIT  .79  ppn 
STEADY  STATE  PERMEATION  RATE  3.24  (ug/cm?»hrT 
SAMPLE  THICKNESS:  19-20  mils 


SELECTED  DATA  POINTS  N/A 


1 

Di  chloT  omethame 

• 

• 

• 

• 

• 

• 

COMPONENT  2 

M/A 

• 

• 

• 

• 

• 

• 

3 

M/A 

75-09-2 

• 

e 

N/A 

• 

e 

N/A 

_7_  _ 

• 

e 

M/A 

♦ 

• 

Wa 

:Fieher 

• 

e 

N/A 

• 

• 

n7a  I 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA  M  j  4  .. 

Semple  wee  run  by  Denlee  McDonald  on  April  14,  1987. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1 :  TYPE :  Teflon  laminated  Nogex 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chenfsb  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  15-20  nil _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  end  buff  colored  on  the 
other  side.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
of  5  September  1986. 

2.  TEST  METHOD 


1. 

TESTING  LABORATORY 

:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2. 

ANALYTICAL  METHOD: 

Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3. 

TEMPERATURE:  22-25 

•c 

4. 

COLLECTION  MEDIUM: 

*2 

5. 

COLLECTION  SYSTEM: 

N? 

6. 

OTHER  CONDITIONS: 

1  inch  cells  were  used./  Detector  Temperature  •  60 C. 

7. 

DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  ce/min. 

-CHALLENGE  CHEMICAL  i 

COMPONENT  2 

D 

1.  CHEM  NAME(s)  :  Diethylamine 

N/A 

N/A 

2.  CAS  NUMBER(s):  109-89-7 

N/A 

N/A 

3.  CONC.  (IF  MIX)  N/A 

N/A 

N/A 

4.  CHEMICAL  SOURCE:  Mallinckrodt 

N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  2-10-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.0  hours 

4.  MIN  DETECTABLE  LIMIT  .15  ppm _ _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A  _ 

6.  SAMPLE  THICKNESS:  19-20  nil _ 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


’5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  February  10,  1987. 


Chemical  Resistance  Testing  of  Crfeased  5100 
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Dtethylamlne  charged  Into  cells 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon  laminated  Nomex _ _________________________ 

2:  PROTECTIVE  MATERIAL  CODE;  068 _ _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4;  MANUFACTURER:  Chcmfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ _ 

7:  NOMINAL  THICKNESS:  15-20  nil _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  »lde  end  buff  colored  on  the 
other  aide.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
of  5  September  1986. _ _ 

2 .  TEST  METHOD 

1 .  TESTING  LABORATORY :  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C _ 

4.  COLLECTION  MEDIUM:  JNj _ 

5.  COLLECTION  SYSTEM:  N? _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  **  60C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/aln. _ 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

3 

1.  CHEM  NAME (s)  : 

Dimethylf ormamide 

N/A 

N/A 

2.  CAS  NUMBER(s): 

68-12-2 

N/A 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

N/A 

N/A 

4.  CHEMICAL  SOURCE: 

Mallinckrodt 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  2-11-87 _ _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  4.0  hours 

4.  MIN  DETECTABLE  LIMIT .40  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  February  11,  1987. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  laminated  Nomex 


W 


PROTECTIVE  MATERIAL  CODE! _ 

CONDITION  BEFORE  TEST:  Unuaed,  no  viaiblc  imperfections 
MANUFACTURER: 


Cheafab  Corp. 

PRODUCT  IDENTIFICATION:  Challenge  $100" 


LOT  OR  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS:  15-20  mil 
DESCRIPTION 


Material  was  orange  colored  on  one  aide  and  buff  colored  on  the 
other  side.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
of  5  September  1986.  _ 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25‘C _ _ 

4.  COLLECTION  MEDIUM:  _ _ 

5.  COLLECTION  SYSTEM 

6.  OTHER  CONDITIONS: 


1  inch  cells  were  used.  /Detector  Temperature  ■  100C. 
DEVIATIONS  FROM  ASTM  x 739  METHOD:  Flow  rate  to  cells  was  100  ce/oin. 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

3 

1.  CHEM  NAME  ( s )  : 

Ethvl  Acetate 

N/A 

N/A 

2.  CAS  NUM3ER(s): 

141-78-6 

N/A 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

N/A 

N/A 

4.  CHEMICAL  SOURCE 

:EM  Science 

N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  3-4-87 


2.  NUMBER  OF  SAMPLES  TESTED: 

3.  BREAKTHROUGH  TIME :  N/A 


Three 


4.  MIN  DETECTABLE  LIMIT  .20  ppm 


5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mils’ 


7.  SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  March  4.  1987. 


Chemical  Resistance  Testing  of  Created  5100 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections _ 

4:  MANUFACTURER:  Cheafab  Corp.  ________ __________________ 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100  _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ _ 

7:  NOMINAL  THICKNESS:  15-20  nil  _ _ 

8:  DESCRIPTION:  Material  wag  orange  colored  on  one  side  end  buff  colored  on  the 
other  side.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
of  5  September  1 986. _  _ ___ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25 'C _ 

4.  COLLECTION  MEDIUM:  No 

5-  CTLirmON'  SYSTEM:  N-> _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  *  100C. 

7-  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/nin. _ 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2  i 

3 

1.  CHEM  NA22(s)  : 

Hexane 

N/A 

N/A 

2.  CAS  NUM3ER(s): 

110-54-3 

N/A 

N/A 

3.  COMC.  (IF  MIX) 

N/A 

N/A 

N/A 

4.  CHEMICAL  SOURCE: Aldrich  : 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATS  TESTED:  3-3-87 _ 

2.  NUMBER  CF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  N/A _ 

4.  MIN  DETECTABLE  LIMIT  .11  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS :  19-20  ails 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

- 

5. 

6. 

7. 

8. 

9. 

10. 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  March  3.  1987. 


£r-/3 
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Chemical  Resistance  Testing  of  Creased  5100 


Hexane  charged  Into  cede  Switched  Iron!  feed*  to  standard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 
2 :  PROTECTIVE  MATERIAL  CODE:  068 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperf ectlons 

A:  MANUFACTURER:  Cheafab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Challenae  5100 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  13-20  ill _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  aide  and  buff  colored  on  the 
other  aide.  Sample  was  creaaed  using  CHEMFAB  Fold  Reaiatance  Teat  procedure 
of  5  September  1986. 

2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Reaearch  Institute.  9063  Bee  Cavea  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  11.70  eV  lamp* 

3.  TEMPERATURE:  22-25 *C _ 

4.  COLLECTION  HFIUUM:  N? 

5.  COLLECTION  SYSTEM:  N? _ _ 

6*  OTHER  CONDITIONS:  1  Inch  cells  were  uaed»/  Detector  Teoperature  -  60C. 

7.  DEVIATIONS  FROM  A51M  >'739  METHOD:  Flow  cate  to  cells  was  100  cc/aia. 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

3 

1. 

CHEM  NAME(s)  : 

Methanol 

N/A 

* 

N/A 

2. 

CAS  NUMBER(s): 

811-98-3 

N/A 

N/A 

3. 

CONC.  (IF  MIX) 

n/a 

n7a 

n7a 

4. 

CHEMICAL  SOURCE: 

Fisher 

N/A 

N/A 

I 


TEST  RESULTS 

1.  DATE  TESTED:  2-04-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3*  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.2  hours. 

4.  MIN  DETECTABLE  LIMIT  .10  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil _ 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4.  '  """ 

5. 

6. 

7. 

8. 

9. 

10. 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  February  4,  1987 
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Switched  trow  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODLV*  EVALUATED 


TYPE:  Teflon  laminated  Nomex 


PROTECTIVE  MATERIAL  CODE:  068 _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER:  Chemfab  Corp.  _  _ 


PRODUCT  IDENTIFICATION:  Challente  3100 


LOT  C.R  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS 
DE  SCRIP 


15-20  mil 


ION:  Materiel  was  orange  colored  on  one  side  end  buff  colored  on  the 
other  side.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 


or  J  September 


6. 


1. 

2. 

3. 

4. 

5. 

6. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 
TEMPERATURE:  22-25 *C 


COLLECTION  MEDIUM: 
COLLECTION  SYSTEM: 

OTHER  CONDITIONS:  ' 


N- 


N*< 


1  inch  cells  were  used. /Detector  TeoDerature  ■  I00C. 


CHALLENGE  CHEMICAL 


1. 

2. 

3. 

4. 


CHEM  NAME  ( s  )  : 
CAS  NUM3ER(s ) : 
CONC.  (IF  MIX) 


ASIM  F739  METHOD:  Flow  rate  to  cells  was 

100  cc.air.. 

1 

COMPONENT  2 

3 

Nitrobenzene 

N/A 

N/A 

96-95-3 

N/A 

N/A 

N/A 

N/A 

N/A 

Mallinckrodt 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  2-26-87 


2.  NUMBER  OF  SAMPLES  TESTED: 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABIL  LIMIT  706 


Three 


5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mils 


7.  SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Saaples  were  run  by  Denise  McDonald  on  February  26.  1987. 
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Chemical  Resistance  Testing  of  Creased  5100 
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Switched  ftujp  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 
2:  PROTECTIVE  MATERIAL  CODE:  068 

3:  CONDITION  BEFORE  TEST:  Unused,  no  viaible  imperfections 
A:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNFSS:  13-20  mil _ 

8:  DESCRIPTION:  Material  wa»  orange  colored  on  one  aide  and  buff  colored  on  the 
other  aide.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
of  5  September  1986. 

2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM-  N? _ _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used*/  Detector  Temperature  »r60C. 

7.  DEVIATIONS  FROM  AS3M  F739  METHOD:  Flow  rate  to  cells  was  100  cc/aln. _ 


CHALLENGE  CHEMICAL  1 

COMPONENT  2 

3 

1. 

CHLM  NAME(s)  :  Tetrachloroefhane 

Tl/A 

* 

N/A 

2. 

CAS  NUMBER(s):  79-34-5 

N/A 

N/A 

3. 

CONC.  (IF  MIX)  N/A 

N/A 

N/A 

4. 

CHEMICAL  SOURCE:  Aldrich 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  2-05-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  Nc  breakthrough  was  observed  after  3.2  hours. 

4.  MIN  DETECTABLE  LIMIT  .07  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mil 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  February  5,  1987. 
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Chemical  Resistance  Testing  of  Cfea&ed  5100 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Noaex _ 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections _ 

4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100 _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  15-20  ail _ 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  end  buff  colored  on  the 
other  side.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
of  5  September  1986. _ _ _ _ 

2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoioni2ation  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25*0 _ 

4.  COLLECTION  MEDIUM:  _N^ _ 

5.  COLLECTION  SYSTEM :  N? 

4.  OTHER  CONDITIONS:  1  Inch  eel  Is  vere  wed.  /  Detector  Temperature  6QC« 

7.  DEVIATIONS  FROM  AS1M  F739  METHOD:  Flow  rate  to  cells  was  100  cc/xuin. _ 


CHALLENGE  CHEMICAL  1 

COMPONENT  2 

* 

m 

3 

1.  CHEM  NAME  ( s )  :  Xetrahydrofuran 

N/A 

• 

• 

• 

N/A 

2.  CAS  NUMBER(s):  1C9-99-9 

N/A 

• 

• 

N/A 

3.  CONC.  (IF  MIX)  N/A 

N/A 

• 

• 

N/A 

4.  CHEMICAL  SOURCE:  Aldrich 

N/A 

• 

• 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  2-05-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.9  hours. 

4.  MIN  DETECTABLE  LIMIT  .09  ppa _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  oil 

7.  SELECTED  DATA  POINTS  N/A _ _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

» 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  February  5,  1987. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex 

2:  PROTECTIVE  MATERIAL  CODE:  068  "  — 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections  " 

4:  MANUFACTURER:  Chemfab  Corp.  - - - - - - - 

5:  PRODUCT  IDENTIFICATION:  Challenge  5100  “  - 

fc:  LOT  OR  MANUFACTURER  DATE:  N/A  - - - — 

7:  NOMINAL  THICKNESS:  15 -20  mil  ~  — 

8:  DESCRIPTION:  Material  was  orange  colored  on  one  side  and  buff  colored  on  the 
other  side.  Sample  was  creased  using  CHEMFAB  Fold  Resistance  Test  procedure 
of  5  September  1986. _ 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C  — - fc- 

4.  COLLECTION  MEDIUM:  n7~  - - 

5.  COLLECTION  SYSTEM.-  N? .  . . . . . 

8.  OTHER  CONDITIONS:  1  inch  cells  were  used./  Detector  Temperature  -  60C. 

7.  DEVIATIONS  FROM  ASIM  F739  METHOD:  Flow  rate  to  cells  was  100  cc'/min. 


3.  CHALLENGE  CHEMICAL  1  ?  COMPONENT  2  :  3 

:  : 

1.  CHErt  NAME(s)  :  Toluene  N/A  :  N/A 

2.  CAS  NUMBER(s) :  108-88-3  .  N?A~ - : - n7a 

3.  CONC.  (IF  MIX)  _N/A _ :  _ : _  N/A  : - WJh 

4.  CHEMICAL  SOURCE:  Mallinckrodt _  : _ N/A _ ; _ N/A 


4.  TEST  RESULTS 

1.  DATE  TESTED:  2-09-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  ' 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.6  hours 

4.  MIN  DETECTABLE  LIMIT  .02  ppm  - - ' 

5.  STEADY  STATE  PERMEATION  RATE  N/A  " 

fc.  SAMPLE  THICKNESS:  19-20  mil  - 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

t 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  February  9,  1987. _ 

- - 


Chemical  Resistance  Testing  of  Creased  5100 
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Toluene  charged  into  cells  Switched  from  cells  to  standard  gas 


APPENDIX  F 


PERMEATION  TEST  DATA  FOR  VISOR  MATERIAL  SAMPLES 


(Data  Provided  by  Texas  Research  Institute  Under  Contract) 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  09 _ _ 

3:  CONDITION  BEFORE  TEST:  Unused.  no  visible  Imperfections 

4:  MANUFACTURER:  Dupont 

5:  PRODUCT  IDENTIFICATION:  Vigor 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  11-13  mils _ _ 

8:  DESCRIPTION:  Material  was  a  white  transparent  sheet. 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 

7. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  10.20  eV  amp. 
TEMPERATURE:  22-25 *C  _  _ 


N, 


COLLECTION  MEDIUM: 

COLLECTION  SYSTEM: 

OTHER  CONDITIONS:  ' 

DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  were  100  cc/mln. 


J52 


1  inch  cells  were  used. /Detector  Temperature*  100C. 


3. 


CHALLENGE  CHEMICAL  1  :  COMPONENT  2 

• 

• 

1.  CHEM  NAME(s)  :  Acetone  :  N/A 

3  ! 

N/A 

2.  CAS  NUMBER(s):  67-64-1 

N/A 

N/A  — 

C0NC.  {IF  MW  N/A 

N/A 

N/A 

4.  CHEMICAL  SOURCE :Malllnckrodt 

N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  4-6-87 


2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.25  hours* 


.07  ppm 


4.  MIN  DETECTABLE  LIMIT 

5.  STEADY  STATE  PERMEATION  RATE 

6.  SAMPLE  THICKNESS:  12  mils 

7. 


N/A 


SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS; 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  April  6,  1987, _ 

___ 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon _ _ 

2:  PROTECTIVE  MATERIAL  CODE:  09 

3:  CONDITION  BEFORE  TEST:  Unused»  no  visible  imperfections 
4:  M  tNUFACTURER:  Dupont 

5:  PRODUCT  IDENTIFICATION:  Visor _ 

6:  LOT  OR  MANUFACTURER  DATET~N /A 

7:  NOMINAL  THICKNESS:  11-13  ail _ 

8:  DESCRIPTION:  Material  was  a  white  transparent  sheet. 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Cavea  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoioniaation  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25»C _ 

4.  COLLECTION  MEDIUM:  Nitrogen _ 

5.  COLLECTION  SYSTEM:  Nitrogen _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used.  /Detector  Temperature  **  100C. 

7.  DEVIATIONS  FROM  ASIM  F739  METHOD:  Flow  rate  to  cells  was  60  cc/ain. _ 

8.  PERMEATION  TEST  SYSTEM:  Individual  Cell  Monitoring _ 

5.  CHALLENGE  CHEMICAL  1  ?  COMPONENT  7  :  3 


1.  CHEM  NAME(s)  i  Acrolein _ : _ N/A _ ; _ N/A 


2. 

CAS  NUMBER(s): 

107-02-6 

• 

• 

• 

N/A 

• 

• 

• 

n/A 

N/A 

3. 

CONC.  (IF  MIX) 

n/a 

• 

• 

N/A 

• 

• 

N/A 

4. 

CHEMICAL  SOURCE: Aldrich 

% 

• 

N/A 

• 

• 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  6-29-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.0  hours. 

4.  MIN  DETECTABLE  LIMIT  .60  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N73T 

6.  SAMPLE  THICKNESS:  12  nils _ 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION  :  CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  June  29,  1987. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon 


PROTECTIVE  MATERIAL  COM;:  09 


CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURE':  Dupont 


PRODUCT  IDENTIFICATION:  Visor _ 

LOT  OR  MANUFACTURER  DATE:  N/A _ 

NOMINAL  THICKNESS:  11-13  nil _ 

DESCRIPTION:  Material  was  a  white  transparent  sheet. 


2 .  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 
7. 
6. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoioniiation  detection  with  a  10.20  eV  lamp, 
TEMPERATURE:  22-25#C 


Nitrogen 


COLLECTION  MEDIUM: 

COLLECTION  SYSTEM : 

OTHER  CONDITIONS:  ' _  _ 

DEVIATIONS  FROM  ASIM  F739  METHOD:  Flow  rate  to  cells  was  60  cc/min. 
PERMEATION  TEST  SYSTEM:  Individual  Cell  Monitoring _ 


Nitrogen _ _ 

1  inch  cells  were  used. /Detector  Temperature  "  100C. 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

3 

1.  CHEM  NAME(s)  : 

Allyl  Chloride 

.  N/A 

N/A 

2.  CAS  NUMBER(s): 

107-05-1 

57J 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

N/A 

n/a 

-i.  CHEMICAL  SOURCE 

:  Aldrich 

N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED: 


7-01-87 


Three 


2.  NUMBER  OF  SAMPLES  TESTED:  _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  4  hours. 


MIN  DETECTABLE  LIMIT  .50  ppm 


4. 

5.  STEADY  STATE  PERMEATION  RATE 

6.  SAMPLE  THICKNESS:  12  oils 


N/A 


7.  SELECTED  DATA  POINTS  N/A 


1, 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  July  1,  1987. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Tsflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  09 _ 

3:  CONDITION  BEFORE  TEST:  Unuasd,  no  risible  imperfections 

4:  MANUFACTURER:  Dupont _ 

5:  PRODUCT  IDENTIFICATION:  Visor _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  11-13  nil _ 

8:  DESCRIPTION:  Material  was  a  white  transparent  sheet. 


2.  TEST  METHOD 

1.  TESTING  IABORATORY:  Texas  Rtmrch  Institute.  9C63  Eu  Cm«  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp 

3.  TEMPERATURE:  22-25 *C _ 

4.  COLLECTION  MEDIUM:  _ _ 

5.  COLLECTION  SYSTEM:  N? _ _ 

6.  OTHER  CONDITIONS:  1  Inch  cell  was  used. /Detector  Temperature  ■  100C. 

7.  DEVIATIONS  JRQM  ASIM  J7.39  METHOD^  -Flow  x*tt  to  cell  was  100  cc/sdn. 


CHALLENGE  CHEMICAL  1 

• 

• 

COMPONENT  2 

• 

• 

3 

1.  CHEM  NAME(s)  :  Carton  Disulfide 

• 

• 

• 

H/A 

m 

m 

a 

»/A 

2.  CAS  NUMBER(s): 

• 

• 

N/A 

• 

• 

N/A 

3.  <50 NC.  <IF  MIX)  M/A 

* 

• 

n/a  ~~ 

• 

• 

N/A 

4.  CHEMICAL  SOURCE:Maliinckrodt 

• 

• 

N/A 

• 

• 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  4-3-87 _ _ _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  I) 

3.  BREAKTHROUGH  TIME:  90  mutes _ 

4.  MIN  DETECTABLE  LIM^T ,06  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  10.61  (ug/cm?»hr) 

6.  SAMPLE  THICKNESS:  12  alls _ 

7.  SELECTED  DATA  POINT'S  N/A _ • 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  April  3,  1987. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE;  Teflon _ _ _ 

2:  PROTLCTIVE  MATERIAL  CODE:_09 _ 

3;  CONDITION  BEFORE  TEST;  Unused,  no  visible  Imperfections 

4:  MANUFACTURER:  Dupont _ 

j :  PRODUCT  IDENTIFICATION:  Visor 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  11-13  mil _ 

8:  DESCRIPTION:  Material  was  «  white  transparent  sheet. 


2.  TEST  METHOD 

1.  TESTING  lABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp 

3.  TEMPERATURE:  22-25 #C 

4.  COLLECTION  MEDIUM:  _ 

5.  COLLECTION  SYSTEM:  N? _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used* /Detector  Temperature  ■  100C. _ 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cell  was  100  cc/mln. _ 


CHALLENGE  CHEMICAL  1 

COMPONENT  2 

3 

1. 

CHEM  NAME(m)  :  Carbon  Disulfide 

N/A 

N/A 

2. 

CAS  NUMBER(s) :  75-15-0 

N/A 

N/A 

3. 

coac  MIX)  N/A 

N/A 

N/A 

4. 

CHEMi„iu.  SOURCE :Mallinckrodt 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  4-4-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

.  ,  BREAKTHROUGH  TIME:  94  minutes 

4.  MIN  DETECTABLE  LIMIT  .16  ppm 

5.  STEAD!  STATE  PERMEATION  RATE  13.58  (ug/cm^hr )' 

6.  SAMPLE  THICKNESS;  12  mils 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

... 

8,  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  April  4t  1987. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:_09 _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfection- 

4:  MANUFACTURER:  Dupont _ _ ' 

5:  PRODUCT  IDENTIFICATION:  Visor _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/'A _ 

7:  NOMINAL  THICKNESS:  11-13  all _ 

8:  DESCRIPTION:  Material  was  «  white  transparent  sheet. 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 


2. 

ANALYTICAL  METHOD: 

Continuous  photoionization  detection  with  a  10.20  eV  lamp 

3. 

TEMPERATURE:  22-25 

•c 

4. 

COLLECTION  MEDIUM: 

N? 

5. 

COLLECTION  SYSTEM: 

N -2  .....  . 

6. 

OTHER  CONDITIONS;  ' 

1  inch  call  was  used. /Detector  Temperature  ■  100C. 

7. 

DEVIATIONS  "FROM  ASTM  T739  METHOD:  Flow  rate  to  cell  was  100  cc/sin. 

challenge:  chemical  j 

:  .COMPONENT  2 

• 

3 

1.  CHEM  NAME(s)  :  Carbon  Disulfide 

• 

:  N/A 

• 

* 

• 

N/A 

2.  CAS  NUMBER<«):  75-15-0 

:  N/A 

• 

m 

N/A 

3.  CONC.  (IF  MIX)  N/A 

:  N/A 

• 

• 

N/A 

4.  CHEMICAL  SOURCE :Mallinckrodt 

s  N/A 

• 

• 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  4-6-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) _ 

3.  BREAKTHROUGH  TIME:  98  minutes 

4.  MIN  DETECTABLE  LIMIT  .17  ppm 

5.  STEADY  STATE  PERMEATION  RATE  7.27  (ut5/cm?*hr) 

6.  SAMPLE  THICKNESS:  12  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

*  8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  April  6,  1987. 
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Chemical  Resistance  Testing  of  Visor  Material 

Carbon  Disulfide  Run  III 


Carbon  Dlaulflda  charged  Into  calla 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE ;  Teflon _ 

PROTECTIVE  MATERIAL  CODE:_09 _ 

CONDITION  BEFORE  TES^:  Unused,  no  visible  imperfections 
MANUFACTURER :  Dupont 
PRODUCT  IDENTIFICATION:  Visor 
LOT  OR  MANUFACTURER  DATE:"  N/a 

NOMINAL  THICKNESS:  11-13  ail _ 

DESCRIPTION:  Material  was  a  white  transparent  sheet* 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25 °C _ 

4.  COLLECTION  MEDIUM:  JN 2 _ 

5.  COLLECTION  SYSTEM:  N? _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  -  100C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  FLow  rate  to  cells  were  100  cc/mln. 


CHALttSCE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Ethyl  Acetate 

2.  CAS  NUMBER(s):  141-76-6 

3.  CONC.  (IF  MIX)  N/A _ 

4.  CHEMICAL  SOURCE: EM  Science 


COMPONENT  2 


TEST  RESULTS 

1.  DATE  TESTED:  4-7-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ ____ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  .27  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A _ 

6.  SAMPLE  THICKNESS:  12  alls _ 

7.  SELECTED  DATA  POINTS  N/A _ .. _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  April  7,  1987. 


Chemical  Resistance  Testing  of  Visor  Material 
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Ethyl  Acstato  chargsd  Into  calla  SwItchW  front  call*  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1 :  TYPE :  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  09 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 

4:  MANUFACTURER:  Dupont _ 

5:  PRODUCT  IDENTIFICATION:  Visor _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  11-13  all _ 

8:  DESCRIPTION:  Material  ««  a  white  transparent  sheet. 


2.  TEST  METHOD 


1. 

TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee 

Caves  Road,  Austin,  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

3. 

TEMPERATURE:  22-25 *C 

4. 

COLLECTION  MEDIUM:  N? 

5. 

COLLECTION  SYSTEM:  N? 

6. 

OTHER  CONDITIONS:  1  inch  cells  were 

used. /Detector  Temperature  ■  100C. 

7. 

.DEVIATIONS  «OM  -ASJM  171 9  METHOD:  flow  rata  to  cells  were  100  cc/*in. 

3.  CHALLENGE  CHEMICAL  1  : 

COMPONENT  2 

:  3 

1. 

• 

tSBl  *AHE(e)  :  Sesame 

N/A 

:  VfA 

2. 

CAS  NUMBER(s):  110-54-3  : 

N/A 

:  N/A 

3. 

CONC.  <If  MIX)  N/A 

N/A 

N/A 

4. 

CHEMICAL  SOURCE:Aldrieh  : 

N/A 

:  N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  4-2-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3.0  hours. 

4.  MIN  DETECTABLE  LIMIT  .31  ppm _ “ _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A _ 

6.  SAMPLE  THICKNESS:  12  ails _ _ 

7.  SELECTED  DATA  POINTS  N/A _ • _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

» 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denlae  McDonald  on  April  2,  1987. 
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Chemical  Resistance  Testing  Of  Visor  Material 
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Hexane  charged  Into  cede  8«llchi*  f  om  cede  to  etandard  gee 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE :  Teflon _ _ _ _ 

PROTECTIVE  MATERIAL  CODE:  69 
CONDITION  BEFORE  TEST:  Unused,  no  visible  iaperfectlons 
MANUFACTURER :  Dupont 
PRODUCT  irENTIFICATION:  Vleor 

LOT  OR  M/  WACTURER  DATE:  N/A _ 

NOMINAL  THICKNESS:  11-13  nils _ 

DESCRIPTION:  Materiel  was  e  white  transparent  sheet. 


2.  TEST  METHOD 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionitation  detection  with  a  10.26  eV  lamp. 

TEMPERATURE:  22-25*C _ 

COLLECTION  MEDIUM:  _N^ _ _ 

COLLECTION  SYSTEM :  N? _ _ 

OTHER  CONDITIONS:  1  inch  calls  were  used. /Detector  Temperature  -  100C* 
DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  100  cc/ain. _ 


3.  CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Nitrobenzene 

2.  CAS  NUMBER(e):  96-95-3 

3.  CONC.  (IF  MIX)  N/A _ 

4.  CHEMICAL  ROURCE:Mallinckrodt 


t  COHTORETTT  1 


4.  TEST  RESULTS 


1.  DATE  TESTED:  4-6-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  b: ?»kthrough  was  observed  after  3»8  hours. 

4.  MIN  DETECTABLE  LIMIT  .04  ppm _ _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A _ 

6.  SAMPLE  THICKNESS:  12  nils _ 

7.  SELECTED  DATA  POINTS  N/A  _ _ 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ _ 

2:  PROTECTIVE  MATERIAL  CODE:_09 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Dupont 
5:  PRODUCT  IDENTIFICATION:  Visor 
6:  LOT  OR  MANUFACTURER  DATE:  n/a 

7:  NOMINAL  THICKNESS:  11-13  ail _ 

B:  DESCRIPTION:  Material  was  a  white  transparent  sheet. 


2.  TEST  METHOD 

1.  TESTING  IABORATQRY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MEDIUM:  Nitrogen 

5.  COLLECTION  SYSTEM:  Nitrogen _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  ■*  100C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  60  cc/min. _ 

8.  PERMEATION  TEST  SYSTEM:  Individual  cell  monitoring 


CHALLENGE  CHEMICAL 

1.  CHEM  NAME(s)  : 

2.  CAS  NUMBER(s): 

3.  CONC.  (IF  MIX) 


Trichloroethylene 

79-01-6 _ 

N/A 


CHEMICAL  SOURCE: Aldrich 


COMPONENT  2 


TEST  RESULTS 

1.  DATE  TESTED:  6-29-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three  ~  '  . 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  4.1  hours. 

4.  MIN  DETECTABLE  LIMIT  .21  ppm 

5.  STEADY  STATE  PERMEATION  RATE  n7a 

6.  SAMPLE  THICKNESS:  12  mils 

7.  SELECTED  DATA  POINTS  N/A  ~ 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS:  _ 

5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  June  29,  1987. 


This  page  left  Intentionally  blank 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TY PE :  Teflon _ _ 

PROTECTIVE  MATERIAL  CODE:  09 _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
MANUFACTURER:  Dupont _ 

PRODUCT  IDENTIFICATION:  Visor _ 

LOT  OR  MANUFACTURER,  DATE:  N/A _ 

NOMINAL  THICKNESS:  11-13  ail _ 

DESCRIPTION:  Material  was  a  white  transparent  sheet. 


2.  TEST  METHOD 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  10.20  eV  lamp. 

TEMPERATURE:  22-25 »C _ _ _ 

COLLECTION  MEDIUM:  Nitrogen _ 

COLLECTION  SYSTEM:  Nitrogen _ 

OTHER  CONDITIONS:  1  inch  cell6  were  used. /Detector  Temperature  -  100C. 

DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  was  60  cc/min. _ “ 

PERMEATION  TEST  SYSTEM:  Individual  cell  monitoring 


CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Vinyl  Acetate 

2.  CAS  NUMBER  (s):  108-05-4 

3.  CONC.  (IF  MIX)  N7A 

A,  CHEMICAL  SOURCE: Aldrich 


COMPONENT  2 


TEST  RESULTS 

1.  DATE  TESTED:  6-30-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ ' 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  4.5  hours. 

4.  MIN  DETECTABLE  LIMIT  .50  ppm 

5.  STEADY  STATE  PERMEATION  RATE  "137a 

6.  SAMPLE  THICKNESS:  12  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sauple  was  run  by  Denise  McDonald  on  June  30,  1987. 


This  page  left  Intentionally  blank 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon  _  _ 


PROTECTIVE  MATERIAL  CODE:_09 _ _ _ _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

MANUFACTURER :  Dupont _ _ _ 

PRODUCT  IDENTIFICATION:  Visor _ 

LOT  OR  MANUFACTURER  DATE:  N/A _ 

NOMINAL  THICKNESS:  11-13  all _ 

DESCRIPTION:  Material  was  s  white  transparent  sheet.  Sample  was  creased  mint 
CHEMFAB  Fold  Resistance  Test  procedure  of  5  September  1986. _ 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
.  ANALYTICAL  METHOD:  Continuous  photoloni2ation  detection  with  a  10.20  eV  lamp. 
.  TEMPERATURE:  22-25 *C  _ 


4.  COLLECTION  MEDIUM:  _N^ _ 

5.  COLLECTION  SYSTEM:  N2 _ _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  "  100  C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  trere  100  cc/mln. 

CHALLENGE  CHEMICAL  1  :  COMPONENT  2  :  3 

•  • 

•  • 

1.  CHEM  NAME(s)  :  Acetone _ t  N/A _ : _ N/A _ 

2.  CAS  NUMBER ( s ) :  67-64-1  :  N/A  :  N/A 


TEST  RESULTS 

1.  DATE  TESTED:  4-7-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  4  hours. 

4.  MIN  DETECTABLE  LIMIT  .21  ppm  _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A _ 

6.  SAMPLE  THICKNESS:  12  ills _ 

7.  SELECTED  DATA  POINTS  N/A _ • _ 


1 

• 

COMPONENT  2 

3 

Acetone 

• 

• 

N/A 

N/A 

67-64-1 

• 

• 

N/A 

N/A 

N/A 

• 

N/A 

N/A 

Mallinckrodt 

• 

• 

N/A 

N/A 

TIME 


CONCENTRATION 


CONCENTRATION  :  CONCENTRATION 


SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  April  7,  1987. 


CHt.Mi.CAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon _ 

PROTECTIVE  MATERIAL  CODE:  09  _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

MANUFACTURER :  Dupont _ _ _ 

PRODUCT  IDENTIFICATION:  Vigor 
LOT  OR  MANUFACTURER  DATE:  N/A 

NOMINAL  THICKNESS :  11-13  all _ 

DESCRIPTION:  Material  was  a  white  transparent  sheet.  Sample  was  creased  usin 
CHEMFAB  Fold  Reaiatance  Teat  procedure  of  5  September  1986 


TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 


ANALYTICAL  METHOD:  Gas  Chromatograph 
TEMPERATURE:  Ambient 


4.  COLLECTION  MEDIUM:  Charcoal _ 

5.  COLLECTION  SYSTEM:  "Charcoal 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD: 


CHALLENGE  CHEMICAL  1 

1*  DIEM  NAME  (s')  *  Acetonitrile 

2.  CAS  NUMBER(s):  2204-26-6 

3.  CONC.  (IF  MIX)  N/A _ 

4.  CHEMICAL  SOURCE: Fisher 


COMPONENT  2 


TEST  RESULTS 


1.  DATE  TESTED:  5-13-87 


2.  NUMBER  OF  SAMPLES  TESTED 

3.  BREAKTHROUGH  TIME:  N/A 

4.  MIN  DETECTABLE  LIMIT  0.5  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  19-20  mils 

7.  SELECTED  DATA  POINTS  Cells  1 ,2,  & 


at  end  of  three  hour  test 


TIME 
3  hours 


CONCENTRATION 
<0.5 


CONCENTRATION 
<0.5 


CONCENTRATION 


8.  OTHER  OBSERVATIONS:  3  hour  samples  were  collected  for  60  minutes  for  total 

volume  of  11.5  liters.  ~  . 


SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  and  Kevin  Selby  on  May  13.  1987 


n.rv.  rutriiuvi r\A cjwui iviak/uu'.kax r acaaa; iueii* to. nj.ru»A*t*u4 AJiaa  Akaauin r  n.nim^aiMJ>wmanauatatBoaM 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


J.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 


TYPE:  Teflon 


-OS- 


PROTECTIVE  MATERIAL  CODE:_ _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER:  Dupont _ _ 


PRODUCT  IDENTIFICATION:  Visor 


N/A 


LOT  OR  MANUFACTURER  DATE :_ _ 

NOMINAL  THICKNESS:  11-13  mil _ ■  _ 

DESCRIPTION:  Material  was  s  white  transparent  sheet*  Staple  vs  creased  using 
CHEMFAB  Fold  Resistance  Test  procedure  of  5  September  1986. _ 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 

7- 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road.  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionisatlon  detection  with  a  10.20  eV  lamp. 
TEMPERATURE:  22-25 *C _ _ _ _ _ 


JLl 


COLLECTION  MEDIUM: 

COLLECTION  SYSTEM: _ _ _ 

OTHER  CONDITIONS :  1  inch  cell  was  used. /Detector  Temperature  ■  100C. 

DEVIATIONS  FROM  AS2M  1739  METHODi  Flow  rate  to  cell  was  100  cc/min. 


JLl 


3.  CHALLENGE  CHEMICAL 


1. 

2. 

3. 

4. 


CHEM  NAME (a)  : 
CAS  NUMBER(s): 
COUC •  (IF  MIX) 


1 

COMPONENT  2 

e 

3 

Carbon  Disulfide 

N/A 

• 

• 

• 

it  /A 

75-15-0 

N/A 

e 

• 

N/A 

N/A 

N/A 

a 

• 

N/A 

:Mallinckrodt 

N/A 

e 

e 

N/A 

TEST  RESULTS 

1.  DATE  TESTED:  4-8-87 


2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  I) 

3.  BREAKTHROUGH  TIME:  34  minutes 


4.  MIN  DETECTABLE  LIMIT  .09  ppa 


5.  STEADY  STATE  PERMEATION  RATE 

6,  SAMPLE  THICKNESS:  12  mils 


8.40  (ug/cm?»hr) 


7.  SELECTED  DATA  POINTS  N/A 


1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

... 

» 

8,  OTHER  OBSERVATIONS: 


5. 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  April  8.  1987, 
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Carbon  bisulfide  charged  Into  ealla  8#Hchocl , from  coda  to  etandard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  TafU., _ ___ 

2:  PROTECTIVE  MATERIAL  CODE:_09 _  _ _ 

3:  CONDITION  BEFORE  TEST:  Unuatd,  no  vialbla  inparfactlona  _ 

4:  MANUFACTURER:  Dupont _ ________________ _ 

5:  PRODUCT  IDENTIFICATION:  Vlaor _ 

6:  LOT  OR  MANUFACTURER  DATt":  N/a 

7:  NOMINAL  THICKNESS:  11-13  all _ _ 

8:  DESCRIPTION:  Matt rial  was  a  white  tranaparant  ahaat.  Samplt  vis  creased  using 
CHEMFAB  Fold  Retittance  Taat  procadura  of  5  Septeaber  lfrdb. 

2.  TEST  METHOD 

1.  TESTING  IABORATORY:  Taxis  Raieirch  Imtltuf .  >063  Bat  Cavea  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Contlnuoua  photolonlaatien  detection  wish  a  10.20  «V  laap. 

3.  TEMPERATURE:  22-25"C _ 

4.  COLLECTION  MEDIUM:  _ 

5.  COLLECTION  SYSTEM :  N? _ _  _ 

6.  OTHER  CONDITIONS:  1  inch  call  wa«  uaad. /Datactor  Temperature  ■  100C. 

7.  DEVIATIONS  FROM  A53M  F739  MET  MOD:  Flow  rate  to  oil  m  lo6  rc/aln. 


CHALLENGE  CHEMICAL  1 

COMPONENT  2 

3 

1.  CHEM  NAME ( a )  :  Carbon  Diaulfide 

N/A 

N/A 

2.  CAS  NUMBER(a):  71-15-6 

N/A 

5/A-” 

3.  CONC.  (IF  MIX)  N/A 

N/A 

N/A 

4.  CHEMICAL  SOURCE :Mallinckrodt 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  4-9-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  25  alnutes 

4.  MIN  DETECTABLE  LIMIT  .10  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  8.60  (u«/ca?*hr) 

6.  SAMPLE  THICKNESS:  12  alia _ 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

. 

* 

•  8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

riaaple  was  run  by  Danlae  McDonald  on  April  9,  1987. 


f'Z°i 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Taf Ion _ _ _ 

PROTECTIVE  MATERIAL  feDE:  09 

CONDITION  BEFORE  TEST:  Unuaad,  no  vlalbla  laoarftctlona 

MANUFACTURER:  Dupont _  _ 

PRODUCT  IDENTIFICATION:  TiTor _ 

LOT  OR  MANUFACTURER  DATE:  N/A  _ _ _ 

NOMINAL  THICKNESS:  11-13  ail _  .. 

DESCRIPTION:  Mattrlal  wai  a  whitt  tginitirtnt  ihttt.  Swlt  w»  crtmd  mint 
CHEMFAB  Fold  Raalatanca  T«it  procedure  of  3  Saptaabar  1986»  __ 


.  TEST  METHOD 


TESTINu  1AB0RAT0RY:  Tom  Raaaarch  Inatituta,  9063  laa  Cavaa  Rood,  Austin,  TX 
ANALYTICAL  METHOD:  Contlruoui  photoioniaation  dataction  with  a  10. So  aV  lamp. 
TEMPERATURE:  22-25 *C 


COLLECTION  MEDIUM:  JTj _ 

COLLECTION  SYSTEM:  N? _ _ 

OTHER  CONDITIONS:  1  inch  coll  waa  mod. /Data  ctor  T»ptr«tur«  -  100C. 

.deviations  ran h  as5h  1 7is  keihoil  now  to  call  w  ioo  cc/>in. _ 


COMPONENT 


CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME (■ )  s  Zmrhvn  mania 

2.  CAS  NUMBER(s):  75-15-0 

3.  CONC.  <IF  MIX)  N/A _ 

A.  CHEMICAL  SOURCE :Mallinckrodt 


TEST  RESULTS 

1.  DATE  TESTED:  4-10-87 


2.  NUMBER  OF  SAMPLES  TESTED:  Ona  (Run  III) 

3.  BREAKTHROUGH  TIME:  34  nlnutas _ 

4.  MIN  DETECTABLE  LIMIT  .10  ppn _ 

5.  STEADY  STATE  PERMEATION  RATE  12.80(u»/c»?*hr) 

6.  SAMPLE  THICKNESS:  12  ■!!» _ 

7.  SELECTED  DATA  POINTS  N  A 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


5.  SOURCE  OF  DATA 

Saaple  wat  run  by  Dtnlae  McDonald  on  April  *0,  1987- 
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Carbon  Dlsutfldo  chargod  Into  colla  fcwJtefiod  from  coffa  to  atandord  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

TYPE:  Teflon 

2: 

PROTECTIVE  HOTTEST  C65E:  09  1 

3: 

CONDITION  BEFORE  TEST:  Unused.  no  visible  imperfections 

4: 

MANUFACTURER :  Dupont  “ 

5: 

PRODUCT  IDENTIFICATION:  Vigor 

6: 

LOT  OR  MANUFACTURER  DATE:  n/a 

7: 

NOMINAL  THICKNESS:  11-13  HI  “ 

8: 

DESCRIPTION:  Material  was  a  white  transparent  sheet.  Sasple  vaa  creased  usini 

CHEMFAB  Fold  Resistance  Test  procedure  of  5  Septesber  1986. 

2.  TEST  METHOD 


1. 

2. 

3. 

A. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Baa  Cava  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoioniaation  detection  with  a  11.70  eV  lamp* 
TEMPERATURE:  22-25 *C 
COLLECTION  MEETHHT 


TT 


5.  COLLECTION  SYSTEM:  N2 

6.  OTHER  CONDITIONS:  1  inch  cell  vaa 

used* /Detector  Temperature 

-  60C. 

7.  DEVIATIONS  FROM  AS1M  F739  METHOD: 

Flow  rate  to  cell  was  100  cc/min> 

1 

i  COKPOKNT  2 

X 

2 

1.  CHEM  NAME (a)  : 

D1 chloroae thane 

e 

:  N/A 

• 

• 

e 

N/A 

2.  CAS  NUMBER(s): 

75-09-2 

:  N/A  ” 

N/A 

3.  CONC.  (IF  MIX) 

W/a 

:  N/A 

: 

m  ' 

4.  CHEMICAL  SOURCE: Fisher 

:  N/A 

• 

• 

n/a 

4.  TEST  RESULTS 


1.  DATE  TESTED:  4-15-87 

2.  NUMBER  OF  SAMPLES  lESTED:  Sne  '(Run  l) 

3.  BREAKTHROUGH  TIME:  38  ainHes 

4.  MIN  DETECTABLE  LIMIT  .14  ppa 

5.  STEADY  STATE  PERMEATION  RATE  5753  (ui/ca^hr) 

6.  SAMPLE  THICKNESS:  12  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

:  : 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  w>  run  by  Denise  McDonald  on  April  15,  1987. 


F-3 


X MMHl ms  1  ttm  lifts  Ml  TV** tWAiUlpJ Cl«\ Billie 


Dlchloromsthano  charged  Into  calla  8flfchl6  from  colic  to  standard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon  _  _ _ . _ 

2:  PROTECTIVE  MATERIAL  CODE:  69  _ _ _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfection!. _ ___ 

4:  MANUFACTURER :  Dupcnt _ _ _ _ 

5:  PRODUCT  IDENTIFICATION:  Visor _ ____ _ _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  11-13  ail _ _ 

6 :  DESCRIPTION:  Material  was  a  white  transparent  sheet.  Sample  vw  created  usicj 
C!?EMFAB  Fold  Resistance  Teat  procedure  of  5  September  1986. 

TEST  K  TROD 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Cavea  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionitation  detection  with  a  11.70  eV  lamp. 

TEMPERATURE:  22-25*C _ 

COLLECTION  MEDIUM:  JN2 _ 

COLLECTION  SYSTEM:  N^ _ _  _ 

OTHER  CONDITIONS:  1  inch  cell  was  us  eT. /Deject  or  Temperature  ■  60C. 

DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cell  was  100  cc/min. 


3.  CHALLENGE  CHEMICAL 


CHEM  NAME (a)  :  Dichlo 
CAS  NDMRER(a):  V5-0$- 
CONC.  (IF  MIX)  ¥7a 
CHEMICAL  SOURCE: Fisher 


Dichloromethane 


COMPONENT  2 


TEST  RESULTS 

1.  DATE  TESTED:  4-21-87 _ ’ _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) _ 

3.  BREAKTHROUGH  TIME:  60  minutes 

4.  MIN  DETECTABLE  LIMlfr  .66  ppm 

5.  STEADY  STATE  PERMEATION  RATE  2.45  (uK/cmZ*hr) 

6.  SAMPLE  THICKNESS:  12  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS; 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  April  21. 


1987. 


F-J? 


o 

C/5 

•  «W 


F'iCi 


Dichloromethane  charged  Into  cells  fewl'ched  from  celte  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

TYPE:  Teflon 

2: 

PROTECTIVE  MATERIAL  CODE:  09 

3: 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4: 

MANUFACTURER:  Dupont 

5: 

PRODUCT  IDENTIFICATION:  Visor 

6: 

LOT  OR  MANUFACTURER  DATE:  N/A 

7: 

NOMINAL  THICKNESS:  11-13  mil 

8: 

DESCRIPTION:  Material  was  a  white  transparent  sheet.  Sample  vas  creased  using 

CHEMFAB  Fold  Resistance  Test  procedure  of  5  September  1986. 

TEST  METHOD 


1.  TESTING  LABORATORY;  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  »  11.70  eV  lamp. 

3.  TEMPERATURE;  22-25 *C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM;  N? _ _ _ 

■5.  OTHER  CONDITIONS:  1  inch  cell  vas  used* /Detector  Temperature  **  SOC. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cell  was  100  cc/min. _ 


CHALLENGE  CHEMICAL  2  s  COMPONENT  2  s  3 


1*  CHEh  NAME(s)  :  Dichloromethane 

• 

» 

N/A 

N/A 

2-  CAS  NUMBER  (a):  >5-09-2 

N/A 

N/A 

3.  CONC.  (IF  MIX)  N7A 

N/A 

N/A 

4.  CHEMICAL  SOURCE: Fisher 

N/A 

N/A 

TEST  RESULTS 


1.  DATE  TESTED:  4-22-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) 

3.  BREAKTHROUGH  TIME:  30  minutes 

4.  MIN  DETECTABLE  LIMIT  .08  ppm 

5.  STEADY  STATE  PERMEATION  RATE  3.55  (ug/cm**hr) 

6.  SAMPLE  THICKNESS:  12  mils 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  April  22,  1987 


Chemical  Resistance  Testihg  of  Creased  Visor 


F-38 


Dlchloromethanc  charged  Into  calla  Swltchitf  frflh  caila  to  atandard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

It  TYPE:  Teflon  _ _ _ 

2:  PROTECTIVE  MATERIAL  CODE:  0^  _ 

3:  CONDITION  BEFORE  TEST:  Uuused.  no  visible  Imperfections _ _ 

4:  MANUFACTURER :  Dupont _  _ _ _ 

5:  PRODUCT  IDENTIFICATION:  Visor _ _ _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  11-13  all _ _ 

8:  DESCRIPTION:  Material  wns  a  white  transparent  sheet.  Sample  was  creased  using 
CHEMFAB  Fold  Resistance  Tast  procedure  of  5  September  1986. 

2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Baa  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continueua  photoionization  detection  with  a  11.70  cV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  N? _ 

5.  COLLECTION  SYSTEM:  N? _ _ 

6.  OTHER  CONDITIONS:  1  inch  cella  wart  used. /Detector  Temperature  -  60C. _ 


7. 

DEVIATIONS  FROM 

ASTM  F739  METHOD:  Flow  rate  to  cells 

were 

100  cc/min. 

CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

m 

• 

3 

1. 

CHEM  NAME(s)  : 

Diethylaaine 

• 

N/A 

• 

• 

• 

N/A 

2. 

CAS  NUMHER(s): 

109-89-7 

N/A 

• 

• 

N/A 

3. 

CONC.  (IF  MIX) 

n7a 

5/7 

: 

N/A 

A. 

l 

I 

:£M  Science  « 

N/A 

6 

* 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  4-23-87 

2.  NUMBER  OF  SAMPLES  TESTED:  three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  wa»  observed  after  17,8  hours. 

4.  MIN  DETECTABLE  LIMIT  1.21  ppm  _ _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  12  alia _ 

7.  SELECTED  DATA  POINTS  N/a  _ 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
10 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  April  23,  1987. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


ectlons 


TYPE:  Teflon 
PR 

CONDITION  BEFORE  TEST:  Unused,  no  viei 
MANUFACTURE? :  Dupont 
PRODUCT  IDENTIFICATION:  Vieor 
LOT  OR  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS:  11-13  nil 
DESCRIPTION:  Meterlal  was  a  white  transparent  sheet.  Sample  was  creased  usln 


CHEKFAB  Fold  Resistance  Test  procedure  of  5  September  1986. 


TEST  METHOD 

.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road.  Austin.  TX 


2.  ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C _ _ _ 

A.  COLLECTION  MEDIUM:  _N2 _ _ 

5.  COLLECTION  SYSTEM:  N? _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Detector  Temperature  *•  60C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  were  100  cc/min. _ 


CHALLENGE  CHEMICAL 

1 

CQKNRE1R  2 

3 

1.  CHEM  NAME(s)  : 

Dlmethy If ormamlde 

*5=13=2 

N/A  :* 

N/A  _ 

2.  CAS  NUMBER(s): 

N/A  : 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

N/A  : 

N/A 

A.  CHEMICAL  SOURCE :Mallii 
TEST  RESULTS 


1.  DATE  TESTED:  4-24-87 


2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after 

4.  MIN  DETECTABLE  LIMlTT.16  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A _ 

6.  SAMPLE  THICKNESS:  12  alls _ 

7.  SELECTED  DATA  POINTS  N/A 


hours. 


TIME 


CONCENTRATION 


CONCENTRATION  :  CONCENTRATION 


otarunaaMiMaejiru  *vw  .rwv*  inanufUMiavwuw . ;  v\.  aa  jvaKJUUua 


Chemical  Resistance  TestinQ  of  Creased  Visor 


Dfmethyfformamlde  charged  Into  ealia  SfNchflt  from  catla  to  etaneferd  gee 


CHEMICAL  PROTECTIVE  CLOTHXNC  PRODUCT  EVALUATION  RECORD 


1. 


3. 


4. 


5. 


DESCRIPTION  OF  PRODUCT  EVALUATED 


1 

2 

3 

4 

5 

6 
t 
8 


TYPE ;  Teflon _ 

PROTECTIVE  MATERIAL  CODE:  09  ~~  ZHZH  — 

CONDITION  BEFORE  TEST:  Unused.  no  visible  Imperfections 

MANUFACTURER:  Dupont  "  '  "3ZIZI 

PRODUCT  IDENTIFICATION:  Vi»or _ 

LOT  OR  MANUFACTURER  DATE:  N/A _ 

NOMINAL  THICRfESS:  11-13  ail _ _ 

DESCRIPTION:  Material  wot  a  whitt  tranaparent  sheet.  Sample  was  creased  using 
CHEMFAB  Fold  Resistance  Test  procedure  of  5  ?tPtt»btr  1986. 


TEST  METHOD 


1. 

TESTING  LABORATORY:  Texas  Research 

Institute.  $063  Bee  Caves  Road.  Austin.  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionisation  detection 

with  a  10.20  eV  lamp. 

3. 

TEMPERATURE:  22-25 *C 

4. 

COLLECTION  MEDIUM:  N-, 

5. 

COLLECTION  SYSTEM:  N9 

6. 

OTHER  CONDITIONS:  1  inch  cells  were 

used. /Detector  Temperature  ■  100C. 

7. 

DEVIATIONS  FROM  ASIM  F739  METHOD: 

Flow  rate  to  cells  were  100  cc/mln. 

CRAUENCE  CHEMICAL  1 

• 

• 

COMPOSES?  2 

s  3 

1. 

CHEM  NAME (a)  :  Ethyl  Acetate 

« 

• 

• 

N/A 

:  N/A 

2. 

CAS  NUMBEKCs):  141-78-6 

• 

• 

N/A 

:  N/A 

3. 

CONC.  (IF  MIX)  N/A 

• 

• 

N/A 

:  N/A 

4. 

CHEMICAL  SOURCE: EH  Science 

• 

• 

N/A 

S  N/A 

TEST  RESULTS 


1.  DATE  TESTED:  4-8-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Throe 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  afttr  3.4  hour*. 

4.  MIN  DETECTABLE  LIMIT  .14  ppm  _ _ _ 

5.  STEADY  STATE  PERMEATION  RATE  n7a 

6.  SAMPLE  THICKNESS:  12  mils _ 

7.  SELECTED  DATA  POINTS  N/A _ 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
10 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Simples  were  run  by  Denise  McDonald  on  April  8,  1987. 


F-*B 


JJfNX  ft*  AM  IvH  ,V.  SJW T+Ti 


Ethyl  Acotato  charged  Into  oollo  IwlUhod  from  collo  to  standard  oaa 


CHEMICAL  PROTECTIVE  CLOTHINC  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
Is  TYPE:  Teflon 

2:  PROTECTIVE  MATERIAL  fedtc :  ~5S 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  laperf ectlont  ~ 

A:  MANUFACTURER:  Dupont _ 

5:  PRODUCT  IDENTIFICATION:  Visor 

6:  LOT  OR  MANUFACTURER  DATE:  N/a _ _ 

7:  NOMINAL  THICKNESS:  11-13  nil _ _ 

8:  DESCRIPTION:  Material  was  a  white  transparent  sheet.  Staple  vat  creased  using 
CHEMFAB  Fold  Resistance  Tut  procedure  of  i  September  ImT 


2-  TEST  METHOD 


1. 

2. 

3. 

A. 

5. 


TESTING  LABORATORY:  Texas  Research  Institute.  9063  Btt  Caves  Road,  Austin.  TX 


ANALYTICAL  METHOD:  Continuous  photoloniaation  detection  with 
TEMPERATURE:  22-2 5 *C 


wau  | 

rrocr 


eV  leap. 


COLLECTION  MEDIUM:  N? 


Il 


3. 


6. 

OTHER  CONDITIONS:  1  inch  cells 

were  used* /Detector  Teaperature 

-  100C. 

7. 

DEVIATIONS  FROM 

ALIM  F73S  METHOD: 

Flow 

rate  to  cella 

were  100  cc/ain. 

1 

COMPONENT  2 

* 

• 

3 

X. 

CHEM  NAME (a)  : 

Hexane 

N/A 

• 

• 

• 

N/A 

2. 

CAS  NUMSER(s): 

li6-5i-l 

N/A 

• 

• 

s/a 

3. 

CONC.  (IF  MIX) 

N/A 

N/A 

e 

e 

N/A 

A. 

CHEMICAL  SOURCE: EM  Science 

• 

N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  4-8-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  ifttr  3.1  hours. 

4.  MIN  DETECTABLE  LIMIT  .21  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  12  nils 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

* 

8.  OTHER  OBSERVATIONS: 


j 

j 


5.  SOURCE  OF  DATA 

-  Staples  were  run  by  Denise  McDonald  on  April  8,  1987, 


f-r y 


Haxana  cftaroad 


1. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
description  of  PRODUCT  evaluated 


79" 


TYPE:  Teflon 

PROTECTIVE  MATERIAL  cog:  _ _ 

CONDITION  BEFORE  TEST:  Unuaed.  no  visible  fporfoctlona 
MANUFACTURER :  Dupont 

iDENTinaTiwrr 


PRODUCT  IDENTIFICATION:  ViooT 
LOT  OR  MANUFACTURER  DATE:  N /A 
NOMINAL  THICKNESS:  11-13  nil 
DESCRIPTION:  Matarlal  val 


DESCRIPTION:  MatarlaTuas  a  white  transparent  sheet.  Sample  w>i  crmid  using 
CHEMFAB  Fold  Rsslstance  test  procedure  of  5  Stptfbtr  1986. 


TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 
7. 


TESTING  LABORATORY:  Texas  Research  Instituts .  >063  Itt  Cav  Rood.  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionisation  dstsction  with  4  11.70  oV  laatp 
TEMPERATURE:  22-25 *C 


E 


COLLECTION  MEDIUM: 

COLLECTION  SYSTEM:  ...  _  _  _ 

OTHER  CONDITIONS:  1  inch  calls  usrs  ussd./Dstsctor  Temperature  -  6 PC. 

DEVIATIONS  FROM  AS7M  METHOD :~  Flow  nt«  to  cells  wars  100  cc/nin. 


CHALLENGE  CHEMICAL  J 

1.  CHEM  NAME(s)  :  Methanol 

a 

• 

e 

# 

e 

COMPONENT  2  i 

: 

N/A  : 

2 

N/A 

2.  CAS  NUMBER'S):  8 11- 9 8- 3 

• 

e 

”  R/X  : 

»/*  . . 

3.  CONC.  (IF  MIX)  N7A 

”  : 

N/A  .  :  _  . 

N/A 

4.  CHEMICAL  SOURCE :Flaher 

• 

e 

N/A  :  _ 

N^  — 

TEST  RESULTS 

1.  DATE  TESTED:  4-16-87 

• 

2.  NUMBER  OF  SAMPLES  TESTED:  Throe 

3.  BREAKTHROUGH  TIME:  No  breakthrough 

was 

observed  after  3  houre 

_EE2_ 


5.  STEADY  STATE  PERMEATION  RATE 

6.  SAMPLE  THICKNESS:  12  alls 


N/A 


7.  ELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. ' 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

:  : 

8.  OTHER  OBSERVATIONS : 


5. 


SOURCE  OF  DATA 

Sacplss  ware  run  by  Dsnlse  McDonald  on  April  16,  1987. 
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Methanol  charged  Into  cello  Switched  froffi  cello  to  atandard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ „  _ _ 

2:  PROTECTIVE  MATERIAL  CODE:_09 _ _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Dupont _ 

5:  PRODUCT  IDENTIFICATION:  Visor _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ “ 

7:  NOMINAL  THICKNESS:  11-13  nil _ 

8:  DESCRIPTION:  Material  was  a  white  transparent  sheet.  Sample  was  creased  using 
CKEMFAB  Fold  Resistance  Test  procedure  of  5  September  1986. 

7.  TEST  METHOD 

1 .  TESTING  LABORATORY :  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25 #C 

4.  COLLECTION  MEDIUM:  _Nn _ _ 

5.  COLLECTION  SYSTEM:  N? 

8.  OTHER  CONDITIONS:  1  inch  cells  were  used. /Datector  Temperature  m  100C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  were  100  cc/mln. _ 


CHALLENGE  CHEMICAL  1 

COMPONENT  2 

3 

1.  CHEM  NAME(s)  :  Nitrobenzene 

N/A 

N/A 

2.  CAS  NUMBER(s):  98-95-3 

N/A 

N/A 

3.  CONC.  (IF  MIX)  N/A 

N/A 

N/A 

4.  CHEMICAL  SOURCE :Mallinckrodt 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  4-9-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  4  hours, 

4.  MIN  DETECTABLE  LIMIT  .04  ppm 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  12  mils 

7.  SELECTED  DATA  POINTS  N/A _  ' 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

,  8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  or.  April  9,  1987, 


Nitrobenzene  charged  Into  cella  Switched  frolh  cede  to  standard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon _ _ _ 

PROTECTIVE  MATERIAL  CODE:  09 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER :  Dupont 

PRODUCT  IDENTIFICATION:  Vigor _ _ _ 

LOT  OR  MANUFACTURER  DATE:  N/A _ _ 

NOMINAL  THICKNESS:  11-13  ail _ 

DESCRIPTION:  Material  was  a  white  transparent  sheet.  Sample  was  creased  using 
CHEMFAB  Fold  Resistance  Test  procedure  of  5  September  1986.  _ 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 °C _ _ _ _ 

4.  COLLECTION  MEDIUM:  J<2 _ 

5.  COLLECTION  SYSTEM:  N? _ 

6.  OTHER  CONDITIONS:  1  Inch  cells  were  used. /Detector  Temperature  -  60C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  to  cells  were  100  cc/mln. 


CHALLENGE  rarnTrii  1  s  COMPONENT  >2  z 

•  • 

•  • 

lm  CHEM  NAME(s)  :  Tetrachloroethane  :  N/A  : 

2-  CAS  NDMBER(s):  79-34-5 _ :  N/A _ : _ 

3.  CONC.  (IF  MIX)  "n/a  “  :  N/A  : 

4.  CHEMICAL  SOURCE: Aldrich _ :~  N/A 

TEST  RESULTS 

1.  DATE  TESTED:  4-24-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ 

3.  BREAXTHRCUGH  TIME:  No  breakthrough  was  observed  after  3  hours. 

4.  MIN  DETECTABLE  LIMIT  .38  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  12  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 
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Tetrachloroethane  charged  Into  calls  Switched  ff 6m  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

TYPE:  Teflon 

2: 

PROTECTIVE  MATERIAL  CODE:  69 

3s 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfect! 

ons 

4: 

MANUFACTURER :  Dupont 

5: 

PRODUCT  IDENTIFICATION:  Visor 

6: 

LOT  OR  MANUFACTURER  DATE:  N/A 

7: 

NOMINAL  THICKNESS:  11-13  mil 

8: 

DESCRIPTION:  Material  was  a  white  transparent  sheet. 

Sample  was  creased  using 

CHEMFAB  Fold  Resistance  Test  procedure  of  5  September 

1$86. 

TEST  METHOD 


1. 

TESTING  LABORATORY:  Texas  Research 

Institute.  9063  Bee  Caves  Road, 

Austin,  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11 

.70  eV  lamp. 

3. 

TEMPERATURE:  22-25 °C 

4. 

COLLECTION  MEDIUM:  N? 

5. 

COLLECTION  SYSTEM:  N? 

6. 

OTHER  CONDITIONS:  1  inch  cells  were 

used. /Detector  Temperature  » 

60C. 

7. 

DEVIATIONS  FROM  ASTM  F739  METHOD: 

Flow  rate  to  cells  were  100  cc/min. 

CHALLENGE  CHEMICAL  1 

• 

COMPONENT  2  ? 

3 

i. 

GHEM  NAME(s)  :  Tetrahydrofuran 

• 

• 

• 

• 

N/A  : 

N/A 

2. 

CAS  HUMBER(s):  109-99-4 

• 

• 

N/A  s 

N/A 

3. 

CONC.  (IF  MIX)  N/A 

• 

e 

N/A  : 

N/A 

4. 

CHEMICAL  SOURCE: Aldrich 

• 

• 

S7A  : 

n/a  ‘  — 

TEST  RESULTS 

1. 

DATE  TESTED:  4-16-87 

2. 

NUMBER  OF  SAMPLES  TESTED:  Three 

3. 

BREAKTHROUGH  TIME:  No  breakthrough 

was 

observed  after  3.2  hours. 

4. 

MIN  DETECTABLE  LIMIT  1.44  ppm 

5. 

STEADY  STATE  PERMEATION  RATE  N/A 

6. 

SAMPLE  THICKNESS:  12  mils 

7. 

SELECTED  DATA  POINTS  N/A 

TIME 

1. 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

2. 

3. 

4. 

5. 

6, 

7. 

8. 

9. 

10. 

OTHER  OBSERVATIONS: 

SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  April  16,  1987 


Chemical  Resistance  Testing  of  Creased  Visor 
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Tetrahydrofuran  charged  Into  cede  SwHcMd  frtMn  cella  to  standard  gaa 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


I.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

TYPE:  Teflon 

2: 

PROTECTIVE  MATERIAL  C&DE:  09 

3: 

CONDITION  BEFORE  TEST:  Unused,  no 

visible  imperfections 

4: 

MANUFACTURER :  Dupont 

5: 

PRODUCT  IDENTIFICATION:  Visor 

6: 

LOT  OR  MANUFACTURER  DATE:  N/A 

7: 

NOMINAL  THICKNESS:  11-13  mil 

8: 

DESCRIPTION:  Material  was  a  white 

transparent  sheet*  Sample  was  creased  using 

CHEMFAB  Fold  Resistance  Test  procedure  of  5  September  1986. 

2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  11,70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  _N_2 _ 

5.  COLLECTION  SYSTEM:  N?, _ _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used* /Detector  Temperature  »  6 PC. 

7.  DEVIATIONS  FROM  AST,4  F739  METHOD:  Flow  rate  to  cells  were  100  cc/min.  ~ 


a. 


4. 


CHALLENGE  CHEMICAL  1  t  COMPONENT  2  t  3 


1. 

CHEM  NAME(s)  :  Toluene 

• 

• 

• 

• 

N/A 

:  N/A 

2. 

CAS  NUMBER(s):  108-88-3  “ 

• 

• 

N/A  " 

S  n/a"- 

3. 

CONC.  (IF  MIX)  N/A 

• 

• 

n/a 

:  N/A 

4« 

CHEMICAL  SOURCE  .‘Mall  lack  rodt 

• 

• 

N/A 

:  N/A 

TEST  RESULTS 


1.  DATE  TESTED:  4-24-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three _ _ _ 

3.  BREAKTHROUGH  TIME:  No  breakthrough  was  observed  after  3*3  hours* 

4.  MIN  DETECTABLE  LIMIT  .40  ppm 

5.  STEADY  STATE  PERMEATION  RATE  S7X 

6.  SAMPLE  THICKNESS:  12  mils 

7.  SELECTED  DATA  POINTS  N/A  _ 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
10 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Samples  were  run  by  Denise  McDonald  on  April  24,  1987* 
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Toluene  charged  Into  cello  Switched  frofh  cells  to  standard  gas 


APPENDIX  G 


PERMEATION  TEST  DATA  FOR  INNER  GLOVE  MATERIAL  SAMPLES 


(Data  Provided  by  Texas  Research  Institute  Under  Contract) 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon _ _ 

2 :  PROTECT IVE  MATERIAL  CODE;  044 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfection* 
4:  MANUFACTURER:  Cheafab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  iheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  >T7a 

7:  NOMINAL  THICKNESS:  7-9  mill _ 

8:  DESCRIPTION: 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Retearch  Institute,  9063  Bee  C eves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuou»  photoioniiation  defction  with  a  10.20  eV  lamp 

3.  TEMPERATURE:  22-25*C _ 

4.  COLLECTION  MEDIUM:  N-> 

5.  COLLECTION  SYSTEM : _ N^ _  _ 

6.  OTHER  CONDITIONS:  1  Inch  cell  was  used./  Detector  Temperature  ■  100C. 

7-  DEVIATIONS  TROM  ASTM  METHOD:  Flaw  Tmt«"555  cc/min. 


gHAiiTM/y  CHEMICAL  1 

COMPONENT  2 

• 

4 

1.  CHEM  NAME ( a )  :  Acetone 

N/A 

• 

• 

• 

N/A 

2.  CAS  NUMBER(s):  A 7-64-1 

a 

• 

N/A 

3.  CONC.  (IF  MIX)  N/A 

n7a 

• 

• 

N/A 

4.  CHEMICAL  SOURCE :M*llinckrodt 

N/A 

• 

• 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  12-17-86 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  1) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  .fS  ppm 

5.  STEADY  STATE  PERMEATION  RATE  128.8>  ug/cm2*hr 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 


CONCENTRATION  :  CONCENTRATION  :  CONCENTRATION 


8.  OTHER  OBSERVATIONS 


5.  SOURCE  OF  DATA 

Semple  was  run  by  Denise  McDonald  on  December  17,  1986. 


Chemical  Resistance  Testing  of  Giove  Liner 
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Acttono charged  Info  cedi  Switched  ftn*  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 
1:  TYPE:  Teflon 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  laperf ectlons 

A:  MANUFACTURER;  Chemfsb  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS;  7-9  ails 
6:  DESCRIPTION: 


TEST  METHOD 

1 .  TESTING  LABORATORY ;  Texts  Reiesrch  Institute,  9063  Bee  Csves  Rosd,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photolonizstion  detection  with  s  10.20  eV  leap. 

3.  TEMPERATURE:  2?-25*C 

A.  COLLECTION  MEDIUM:  N^  ; 

5.  COLLECTION  SYSTEM :  N? _ _ _ 

6 .  OTHER  CONDITIONS :  1  inch  cell  vss  used./Detector  Teapereture  •  100C. 

7*  WIATIOQ  FROM  ASTM  F739  METHOD:  Flow  Tats  was  100  cc/kn.  '  ' 


CTAUf-Mg  CHEMICAL  1 

1.  CHEM  NAME(t)  :  Acetone 

COMPONENT  2 

• 

N/A 

• 

m 

m 

• 

e 

3 

N/A 

2-  CAS  NUMBER ( s ):  6 7-4 4-1 

N/A 

• 

« 

N/A 

3.  CONC.  (IF  MIX)  N/A 

N/A 

• 

• 

N/A 

A.  CHEMICAL  SOURCE :Mellinckrodt 

N/A 

• 

• 

N/A 

TEST  RESULTS 


1.  DATE  TESTED:  12-18-86 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  2.5  ainutes 
A.  MIN  DETECTABLE  LIMIT  .85  ppa 

5.  STEADY  STATE  PERMEATION  RATE  145.66  ug/ca**hr 

6.  SAMPLE  THICKNESS:  7  ails 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Staple  vis  run  by  Denise  McDonsld  on  Deceaber  18,  1986 


Chemical  Resistance  Testing  of  Glove  Liner 

Acetone  Run  II 


GrH 


Acetone  charged  Info  ceRe  Switched  tro*  tells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

Is  TYPE:  Teflon _ 

2:  PROTECT I VE  MATERIAL  t6bE :  044  "  _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  iopertectlons 

4:  MANUFACTURERS  Cheofab  Corp. _ _ 

5 :  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  7-9  nils 
8:  DESCRIPTION:  “ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin.  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoioniaation  detection  with  a  10. 20  «V  lamp 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM!  Fb 

5.  COLLECTION  SYSTEM:  N? _ _ _ ' 

A.  OTHER  CONDITIONS:  1  inch  coll  ws  ustd./  Datactor  Xaa»axatma  ■  ifrOC. 

7.  DEVIATIONS  FROM  A5*IM  F739  METHOD:  Flow  rat*  vas  100  ccAnitu 


x.  OULLESQ E  CHEMICAL 

1 

COMPONENT  2 

2 

3 

1. 

CHEM  NAME(s)  : 

Acetone 

N/A 

• 

• 

N/A 

2. 

CAS  NUMBEP(s): 

67-64-1 

S7a 

•: 

N/A 

3. 

CONC.  (IF  MIX) 

N/A 

N/A 

a 

• 

N/A 

4. 

CHEMICAL  SOURCE 

:Malllnckrodt 

N/A 

: 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  12-18-86 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  .69  ppo. 

5.  STEADY  STATE  PERMEATION  RATE  145.58  ua/co2/hr 

6.  SAMPLE  THICKNESS:  7  oils 

7.  SELECTED  DATA  POINTS  n7a 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 

|  - = - 

5.  SOURCE  OF  DATA 

i  Sample  was  run  by  Denise  McDonald  on  December  18,  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
DESCRIPTION  OF  PRODUCT  EVALUATED 


1:  TYPE:  Teflon 

2:  PROTECTIVE  MATERIAL  CODE;  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfsb  Corp. _ _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  7-9  mils 
8:  DESCRIPTION: 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Roed,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Gas  Chromatography 

3.  TEMPERATURE:  Ambient _ 

4.  COLLECTION  MEDIUM:  Charcoal _ 

5.  COLLECTION  SYSTEM:  Charcoal _ 

6.  OTHER  CONDITIONS:  1  inch  cells  were  used. _ 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  _ 

V  CHALLENGE  CHEMICAL  1  5  COMPONENT  2  z  2 


L.  CHEM  NAME(e)  :  Acetonitrile 

« 

• 

N/A  :  N/A 

2.  CAS  NDMSEK(s):  2206-26-0 

N/A  :  N/A 

3.  CONC.  (IF  MIX)  N/A 

N/A  : 

N/A 

A.  CHEMICAL  BOHR  CF.:ELs  her- Posticide 

N/A 

n/a 

Grade 

N/A 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  2-06-87 

2.  NUMBER  OF  SAMPLES  TESTED:  Three 

3.  BREAKTHROUGH  TIME:  5.0  minutes 

4.  MIN  DETECTABLE  LIMIT  0.6  ppm 

5.  STEADY  STATE  PERMEATION  RATE  (Average)  62  (uR/cm*hr) 

6.  SAMPLE  THICKNESS:  19-20  mils 

7.  SELECTED  DATA  POINTS  60,80,100,  and  120  minutes 


TIME 

1.  60  minutes 

ug/cm^*hr 

Cell  1 

60 

ug/ cm^*hr 

Cell  2 

67 

ug/cm2*hr 

Cell  3 

73 

53 

1o 

64 

3.  100  minutes 

59 

61 

52 

4.  120  minutes 

57 

65 

60 

5. 

6. 

7. 

8. 

9. 

10. 

8.  OTHER  OBSERVATIONS:  The  first  sample  was  collected  5  minutes  after  initiation  of 
testing*  All  subsequent  samples  were  collected  at  20  minute  intervals. _ 

5.  SOURCE  OF  IATA 

Samples  were  run  by  Denise  McDonald  on  February  6,  1987. _ 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

Is  TYPE;  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE;  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  Corp. _ _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  7-9  nils 
8:  DESCRIPTION: 


2.  TEST  METHOD 


1. 

TESTING  LABORATORY:  Texas  Research 

Institute,  9063  Bee  Caves  Road, 

Austin,  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11 

.70  eV  lamp. 

3. 

TEMPERATURE:  22-25 "C 

4. 

COLLECTION  MEDIUM:  No 

5. 

COLLECTION  SYSTEM:  No 

OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  •  -60C- 

7. 

DEVIATIONS  FROM  ASIM  F739  METHOD: 

Flow  rate  was  100  cc/mln. 

CTCXEyGE  TSEHICAL  1 

:  COMPOSE NT  2  : 

» 

1. 

CHEM  NAME(s)  :  Dichlorome thane 

•  • 

N/A  : 

N/A 

2. 

CAS  NUMBER(s):  75-09-2 

:  N/A  : 

N/A 

3. 

CONC.  (IF  MIX)  N/A 

:  N/A  : 

N/A 

4. 

CHEMICAL  SOURCE: Fisher 

:  N/A  x 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-28-87 

2.  NUMBER  JF  SAMPLES  TESTED:  One  (Run  I) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  2.57  ppm 

5.  STEADY  STATE  PERMEATION  RATE  487.10  (us/cnr^hr  ) 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  28.  1987. 


Chemical  Resistance  Testing  of  Glove  Liner 
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Dlchloromethane  charged  Into  ceRa  Switched  fro*  ceils  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections _ 

4:  MANUFACTURER:  Chemfab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ ~ _ 

7:  NOMINAL  THICKNESS:  7-9  ails _ 

8:  DESCRIPTION: 


TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  cV  lamp. 

3.  TEMPERATURE:  22-25 °C _ 

4.  COLLECTION  MEDIUM:  JS2 _ 


5.  COLLECTION  SYSTEM:  N? _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  ■  60C. 


7. 

DEVIATIONS  FROM 

AS1M  F739  METHOD: 

Flow  rate  was  100  cc/min. 

CHALLENGE  CHEMICAL 

1 

:  COMPONENT  2 

3 

L. 

CBEM  NAME(s)  ; 

Dichloromethane 

• 

:  N/A 

N/A 

2. 

CAS  KUMBER(s): 

75-09-2 

:  N/A 

N/A 

3. 

CONC.  (IF  MIX) 

N/A 

:  N/A 

N/A 

4. 

CHEMICAL  SOURCE 

:Fisher 

:  N/A 

N/A 

TEST  RESULTS 


1.  DATE  TESTED:  1-29-87 

2.  NUMBER  OF  SAMPLES .TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  2.57  ppm _ _ 

5.  STEADY  STATE  PERMEATION  RATE  507.95  (uR/cm2*hr) 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  29,  1987 


Chemical  Resistance  Testing  of  Glove  Liner 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon 


PROTECTIVE  MATERIAL  CODE:  044 
CONDITION  BEFORE  TEST:  Unused, 
MANUFACTURER: 


no  visible  inperfections 


Cheafab  Corp 


PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 


N/A 


LOT  OR  MANUFACTURER  DATE 
NOMINAL  THICKNESS:  7-9  ails 
DESCRIPTION: 


2.  TEST  METHOD 


1. 

2. 


TESTING  LABORATORY:  Texes  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoioniaation  detection  with  «  11.70  eV  lamp. 


3. 

TEMPERATURE:  22-25 *C 

4. 

COLLECTION  MEDIUM:  N? 

5. 

COLLECTION  SYSTEM:  N? 

<6. 

DIMER  C jKDlllDKSi  1  inch  cell  was  used. /Detector  Temperature 

-  .60C. 

7. 

TFV1AT1JNS  TROM  ASTM  F739  METHOD: 

Flow  Tate  vas  100 

tc/’ain. 

jrunr  ranuTfaT  j 

• 

COMPONENT  2 

m 

m 

3 

1. 

CHEM  NAME(s)  :  Dlchloromethane 

• 

• 

N/A 

2 

N/A 

2. 

CAS  NUMBER  (s):  75-09-2 

• 

• 

N/A 

N/A 

3. 

CONC.  (IF  MIX)  N/A 

• 

• 

N/A 

N/A 

4. 

CHEMICAL  SOURCE: Fisher 

• 

• 

N/A 

N/A 

4.  TEST  RESULTS 


1. 

2. 

3. 

4. 

5. 

6. 

7. 


DATE  TESTED:  1-29-87 


NUMBER  OF  SAMPLES  TESTED: One  (Run  III) 
BREAKTHROUGH  TIME:  2.5  minutes 
MIN  DETECTABLE  LIMIT  2.60 


_E£® 


STEADY  STATE  PERMEATION  RATE 
SAMPLE  THICKNESS:  7  ails 

"nTa" 


498.52  (ug/cm^*hr) 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8,  OTHER  OBSERVATIONS: 


5>  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  29,  1987, 


G'\ 3 


Chemical  Resistance  Testing  of  Glove  Liner 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon _ 

PROTECTIVE  MATERIAL  CODE:  044 
CONDITION  BEFORE  TEST:  Unused, 
MANUFACTURER:  Chemfab  Corp. 
PRODUCT  IDENTIFICATION:  Inner 
LOT  OR  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS:  7-9  ails 
DESCRIPTION: 


no  visible  imperfections 
rlove  sheet  stock 


TEST  METHOD 


TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photolonisstion  detection  with  a  11.70  eV  leap. 

TEMPERATURE:  22-25 *C _ 

COLLECTION  MEDIUM:  _ 

COLLECTION  SYS  JEM :  N? _ _ _ 

OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  »  bOC. 

SEVIAT10NS  FROM  AS5m  F739  METHOD:  Flow  rate  ms  100  cc/aln. 


CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME  (s')  :  Diethylsnine 
l.  CAS  NUMBER (s):  1C9-B9-7 

3.  CONC.  (IF  MIX)  N/A _ 

4.  CHEMICAL  SOURCE: EM  Science 


ca&amxx  2 


TEST  RESULTS 

1.  DATE  TESTED:  2-2-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One (Run  I) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  4.75  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  1124  (ug/cm2*hr) 

6.  SAMPLE  THICKNESS:  7  mils _ 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  February 


1987. 


6--I5 


Chemical  Resistance  Testing  of  Glove  Lii 
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Dlothylamlno  charged  Into  colla  Switched  ffn*  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3*  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections _ 

4:  MANUFACTURER:  Chemfab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  7-9  ails _ 

8:  DESCRIPTION: _ _  _ 


2.  TEST  METHOD 


1. 

TESTING  LABORATORY: 

Texas  Research  Institute.  9063  Bee  Caves  Toad.  Austin,  TX 

ANALYTICAL  METHOD: 

Continuous  photoionisation  detection  with  a  11.70  eV  lamp. 

TEMPERATURE:  22-25* 

C 

4. 

COLLECTION  MEDIUM: 

N?  _  _ 

5. 

COLLECTION  SYSTEM: 

N2  . 

XXTHER  CONDITIONS:  " 

1  Inch  cell  was  uaed./Datactcr  Taopaxature  ■  60C. 

*»• 

DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  Tate  was  100  ee/min. 

X  OUlIENg  CHEMICAL  1  CflHfPBRBT  2  s  2 


1. 

CHEM  NAME (a)  :  Diethylaolne 

a 

• 

• 

• 

N/A 

:  N/A 

2. 

CAS  NUMBER(s):  109-89-7 

• 

e 

N/a 

:  N/A 

3. 

CONC.  (IF  MIX)  N/A 

• 

• 

N/A 

:  N/A 

4. 

CHEMICAL  SOURCE: EM  Science  ■ 

e 

• 

N/A 

:  N/A 

A.  TEST  RESULTS 

1.  DATE  TESTED:  2-3-*87 _ _ _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II ) 

3.  BREAKTHROUGH  TIME:  2.5  minutes _ 

4.  MIN  DETECTABLE  LIMIT  4,72  ppm 

5.  STEADY  STATE  FERMEATION  RATE  1116  (uK/c«^*hrT 

6.  SAMPLE  THICKNESS:  7  mils _ 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

S amp 1 e  was  run  by  Denise  McDonald  on  February  3,  1987 < 
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Chemical  Resistance  Testing  of  Glove  Liner 
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CHEMICAL  PROTECTIVE  CLOTHINC  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ , 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER:  Chemfab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A  _ _ 

7:  NOMINAL  THICKNESS:  7-9  mil* _ _ 

8:  DESCRIPTION: _ _ 


2.  TEST  METHOD 


1. 

TESTING  LABORATORY:  Texas  Research 

Institute.  9063  Bee  Caves  Road. 

Austin,  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11 

.70  eV  lamp. 

3. 

TEMPERATURE:  22-25 "C 

4. 

COLLECTION  MEDIUM:  N? 

5. 

COLLECTION  SYSTEM:  N? 

6. 

OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  -  60 C. 

7„ 

2EVZAXXOKS  FROM  A  STM  F739  METHOD: 

Flow  Tate  was  100  cc/ui-n. 

rusi 

tfuct  r«F!Mirai  1 

2  COMPONENT  2  s 

3 

1. 

CHEM  NAME ( s )  :  Diethylamine 

:  N/A  : 

N/A 

2. 

CAS  NUMBER(s):  109-89-7 

:  N/A  : 

N/A 

3. 

CONC.  (IF  MIX)  N/A 

:  N/A  : 

N/A 

4. 

CHEMICAL  SOURCE: EM  Science 

:  N/A  : 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  2-3-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) 

3.  BREAKTHROUGH  TIME:  2.5  minutes _ 

4.  MIN  DETECTABLE  LIMIT  4.60  ppn 

5.  STEADY  STATE  PERMEATION  RATE  1072  (ug/cm*hrT 

6.  SAMPLE  THICKNESS:  7  alls _ 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  February  3,  1987. 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

TYPE:  Teflon 

PROTECTIVE  MATERIAL  CODE 

:  044 

CONDITION  BEFORE  TEST: 

Unused,  no  visible  imperfections 

MANUFACTURER:  Chemfab  Corp. 

PRODUCT  IDENTIFICATION: 

Inner  glove  sheet  stock 

LOT  OR  MANUFACTURER  DATE 

:  N/A 

NOMINAL  THICKNESS:  7-9 

mils 

8: 

DESCRIPTION: 

2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MEDIUM:  Jh _ 

5.  COLLECTION  SYSTEM:  No _  _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  —  60C. 

7.  DEVIATIONS  PROM  ASTM  F739  METHOD:  Flow  rate  was  100  cc/ain. _ 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

3 

1.  CHEM  NAME  (s )  : 

Dimethvlf ornamide 

N/A 

• 

• 

• 

N/A 

2.  CAS  NUM3ER(s ) : 

68-12-2 

N/A 

• 

• 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

N/A 

• 

• 

N/A 

4.  CHEMICAL  SOURCE :Mallinckrodt 

N/A 

• 

• 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-27-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  I) _ 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  .28  ppm 

5.  STEADY  STATE  PERMEATION  RATE  49.19  (u*/W*hr) 

6.  SAMPLE  THICKNESS:  7  mils  _ 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8,  OTHER  OBSERVATIONS: 


- -  "  "  "■  "  1  "  ’  " - -  ""  '  I 

5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  27.  1987. 
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Dlmetkylformamide  charged  Into  cella 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

TYPE:  Teflon 

2: 

PROTECTIVE  MATERIAL  CODE:  044 

3: 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4: 

MANUFACTURER:  Chemfab  Corp. 

5: 

PRODUCT  IDENTIFICATION;  Inner  glove  eheet  stock 

6: 

LOT  OR  MANUFACTURER  DATE:  N/A 

7: 

NOMINAL  THICKNESS:  7-9  mils 

8: 

DESCRIPTION: 

2.  TEST  METHOD 

1.  TESTING  LABORATORY;  Texas  Research  Institute,  9063  Bee  Caves  Road  Austin,  TX 

2.  ANALYTICAL  METHOD;  Continuous  photoionization  detection  with  a  11,70  eV  lamp. 

3.  TEMPERATURE;  22-25 *C 

4.  COLLECTION  MEDIUM:  N2 _ 

5.  COLLECTION  SYSTEM:  N? _ 

OTHER  CONDITIONS:  1  inch  cell  was  used.  /Detector  Imnpmrature  60C-. 

7.  DEVIATIONS  PROM  ASTM  F739  METHOD:  Flow  rate  was  100  cc/min. _ 


CHALLENGE  CHEMICAL  1  2 

COMPONENT  2 

3 

• 

1.  CHEM  NAME(s)  :  Dimethvlf ormamide  : 

N/A 

• 

• 

• 

N/A 

2.  CAS  NUMBER ( s ) :  68-12-2  : 

N/A 

• 

• 

N/A 

3.  CONC.  (IF  MIX)  N/A  : 

N/A 

• 

• 

N/A 

4.  CHEMICAL  SOURCE :Mallinckrodt 

N/A 

• 

• 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-27-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  2.5  minutes _ 

4.  MIN  DETECTABLE  LIMIT  .30  ppm _ _ _ 

5.  STEADY  STATE  PERMEATION  RATE  38.73  (ug/cm2*hr) 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  27,  1987. 


Chemical  Resistance  Testing  of  Glove  Liner 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

TYPE:  Teflon 

2: 

PROTECTIVE  MATERIAL  CODE:  044 

3: 

CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 

4: 

MANUFACTURER:  Chemfab  Corp. 

5: 

PRODUCT  IDENTIFICATION:  Inner  clove  sheet  stock 

6: 

LOT  OR  MANUFACTURER  DATE:  N/A 

7: 

NOMINAL  THICKNESS:  7-9  mils 

8: 

DESCRIPTION: 

TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
2..  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11. VO  eV  lamp. 
?j.  TEMPERATURE:  22-25*C _ _ 

4.  COLLECTION  MEDIUM:  _N2 _ 

5.  COLLECTION  SYSTEM:  N? _ 

i.  OTHER  CONDITIONS:  1  inch  cell  vms  nsed. /Detector  Temperature  ■  ^OC. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  was  100  cc/min. _ 


CHALLENGE  CHEMICAL 

1  : 

COMPONENT  2 

A 

• 

3 

1. 

CHEM  NAME(s)  : 

• 

Jlaethylf oraami de  : 

N/A 

• 

• 

• 

N/A 

2. 

CAS  NUMBER(s): 

68-12-2  : 

N/A 

• 

• 

N/A 

3. 

CONC.  (IF  MIX) 

N/A 

N/A 

• 

• 

N/A 

4. 

CHEMICAL  SOURCE 

:Mallinckrodt  : 

N/A 

• 

• 

N/A 

TEST  RESULTS 


1.  DATE  TESTED:  1-28-87 

2.  NUMBER  OF  SAMPLES  TESTED: '  One  (Run  III) _ 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  .29  ppm _ 

5.  STEADY  STATE  PERMEATION  RATE  40.42  (ug/W»hr) 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  28,  1987. 


Chemical  Resistance  Testing  of  Glove  Liner 
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Dlmethylformamlde  charged  Into  cells  Switched  fro*  cells  to  standard  gas 


IHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon _ _ 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4 :  HANUFACT URER :  Chemfab  Ccrp.  _ ‘ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  7-9  ail _ _ 

6:  DESCRIPTION:  _ _ 


2.  TEST  METHOD 


1. 

TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road 

,  Austin,  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  10. 

20  eV  lamp. 

3. 

TEMPERATURE:  22-25 °C 

4. 

COLLECTION  MEDIUM:  N? 

5. 

COLLECTION  SYSTEM:  N? 

6. 

OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  - 

100C. 

7- 

DEVIATIONS  FROM  ASTK  F?i9  METHOD:  Flow  Tst«  eat  100  cc/ain. 

OUUJUg  OIF.MJ.CAI.  1 

COMPONENT 2  s, 

3 

1. 

CHEM  NAME ( s)  :  Ethyl  Acetate 

N/A  : 

N/A 

2. 

CAS  NUMBER(s) :  141-78-6 

N/A  : 

N/A 

3. 

CONC.  (IF  MIX)  N/A 

N/A  : 

N/A 

4. 

CHEMICAL  SOURCE: EM  Science 

N/A  : 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  12-17-86 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  I) _ 

3.  BREAKTHROUGH  TIME:  2.5  minutes _ 

4.  MIN  DETECTABLE  LIMIT  .87  ppm 

5.  STEADY  STATE  PERMEATION  RATE  262.68  ug/ca2/hr 

6.  SAMPLE  THICKNESS:  7  nils _ 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  vas  run  by  Denise  McDonald  on  December  17,  1986. 


Q7-2T 


Chemical  Resistance  Testing  of  Glove  Liner 
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Ethyl  Acetate  charged  Into  cells  Switched  frets  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

DESCRIPTION  OF  PRODUCT  EVALUATED 
« 

1:  TYPE:  Teflon 
2 :  PROTECTIVE  MATERIAL  CpbE: 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections _ 

4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  7  mils _ _ 

8:  DESCRIPTION: 


TEST  METHOD 

1 .  TESTING  LABORATORY ;  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
!.  ANALYTICAL  METHOD:  Continuous  photoioniaation  detection  with  a  10.20  eV  lamp. 
1.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM :  N? _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used.  /  Detector  Temperature  ■  100C. 

7.  DEVIATIONS  FROM  ASIM  F7o9  METHOD:  Flow  rate  was  100  cc/min. 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

* 

3 

1- 

CHD5  SlS(s)  : 

Ethyl  Acetate 

T/A 

• 

*/A 

2. 

CAS  NUMBER(s): 

141-78-6 

• 

• 

N/A 

3. 

CONC.  <IF  MIX) 

n7a 

N/A 

• 

• 

n/a 

4. 

CHEMICAL  SOURCE 

:EH  Science 

n/a" 

• 

• 

n7a 

TEST  RESULTS 


1.  DATE  TESTED:  12-17-86 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  .89  ppm 

5.  STEADY  STATE  PERMEATION  RATE  269.64  ug/cm^hr 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  December  17,  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE :  Teflon 


PROTECTIVE  MATERIAL  CODE:  0 UU 
CONDITION  BEFORE  TEST:  Unused, 
MANUFACTURER :  Cheafab  Corp. 
PRODUCT  IDENTIFICATION:  Inner 
LOT  OR  MANUFACTURER  DATE;  N/A  ~ 
NOMINAL  THICKNESS:  7-9  mil 
DESCRIPTION: 


no  visible  imperfections 


tl°v«  sheet  stock 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texes  Research  Institute,  9063  Bee  Csves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25’C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N? _ _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used. j/Detector  Temperature  »  I00C. 

1.  "DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  vate  was  100  cm  fain- 


OUL lEMg  CHEMICAL  1 

1.  CHEM  NAME  ( s )  :  Ethvl  Acetate 

2.  CAS  NUMBER(s):  14W8-6 

3.  CONC.  (IF  MIX)  N/A 

4.  CHEMICAL  SOURCE: EM  Science 

TEST  RESULTS 


COMPONENT  2 


1.  DATE  TESTED:  12-17-86 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  TTO  ppm 

5.  STEADY  STATE  PERMEATION  RATE  258.24  ug”/cm2/hr 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 


CONCENTRATION 


CONCENTRATION  :  CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  December  17,  1986. 


Chemical  Resistance  Testing  of  Glove  Liner 
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cut*:] CAL  PROTECTIVE  CLOTH! KG  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1;  TYPE:  Teflon _ 

2 :  PROTECTIVE  MATERIAL  CODE:'  044 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  itcperf actions 

4 :  MAN ITACT DRER :  Chenfab  Co~rp.  _ _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE;  K/A _ 

7:  NOMINAL  THICKNESS:  7  ells _ 

8:  DESCRIPTION: 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoioniaation  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE :  22-25*C _ 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N? _ _ 

,  6.  OTHER  CONDITIONS:  1  inch  cell  was  used.  /  Detector  Temperature  -  100C. 

7.  DEVIATIONS  FROM  ASTK  F^39  METHOD;  Flou  rate  v«  100  cc/min.  ' 


4. 


challenge  chemical  1 

• 

• 

COMPONENT  2 

3 

1.  CHE M  NAME ( s )  :  Hexane 

• 

• 

• 

K/A 

N/A 

2.  CAS  NUMBER(s):  110-54-3 

• 

• 

K/A 

k7a 

3.  CONC.  (IF  MIX)  N/A 

• 

• 

n7a 

n7a  ~ 

4.  CHEMICAL  SOURCE : Aldrich 

• 

• 

N/A 

K/A 

TEST  RESULTS 


1.  DATE  TESTED:  12-22-86 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  1) 

3.  BREAKTHROUGH  TIME:  2.5  minutes _ 

4.  KIN  DETECTABLE  LIMIT  9.12  ppm 

5.  STEADY  STATE  PE RME AT I ON  RATE  1896  ug/cm2/hr 

6.  SAMPLE  THICKNESS:  7  oils 

7.  SELECTED  DATA  POINTS  K/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  Deceaber  22,  1986. 


6-33 


Chemical  Resistance  Testing  of  Glove  Liner 
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chemical  PROTECTIVE  CLOTHING  PRODUCT  EVALl’ATlOi;  RECORD 


1.  DL  SCRIPT  ION  or  PRO’-l'CT  EVALUATED 

1 :  TYPE  :  1 ef ion _ 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4;  MANUFACTURER :  Chec.fab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  7  mils _ 

6:  DESCRIPTION: 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10,20  eV  leap. 

3.  TEMPERATURE:  22-25eC 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N? _ _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used.  /  Detector  Temperature  *  100C. 

7.  DEVIATIONS  FROM  ASTM  F>39  METHOD:  Flow  rate  was  100  cc/min. 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

3 

1.  DHEM  NAME(s)  : 

Hexane 

N/A 

• 

• 

• 

N/A 

2.  CAS  JEMBER(s): 

110-54-3 

N/A 

• 

• 

N/A 

3.  COKC.  (IF  MIX) 

N/A 

N/A 

• 

• 

4.  CHEMICAL  SOURCE :Aldrlch 

N/A 

• 

* 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  12-22-86 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  -2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  9.60  ppm 

5.  STEADY  STATE  PERMEATION  RATE  1838  ug/cm^/hr 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  vas  run  by  Denise  McDonald  on  December  22,  1986. 


CUBICAL  PROTECTIVE  CLOTHING  PHulJUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon 

PROTECTIVE  MATERIAL  CODE:  044 
CONDITION  BEFORE  TEST:  Unused, 
MANUFACTURER:  Chenfab  Corp. 
PRODUCT  IDENTIFICATION:  Inner  | 
LOT  OR  MAN  IT  A  CT  UR  L  K  DATE:  N/A 
NOMINAL  THICKNESS:  7  mils 
DESCRIPTION: 


no  visible  imperfections 


;love  sheet  stock 


2.  TEST  METHOD 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Rood,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 
TEMPERATURE:  22-25#C 
COLLECTION  MEDIUM:  N5 

COLLECTION  SYSTEM:  N? _ _ 

OTHER  CONDITIONS:  1  inch  cell  vrs  used.  /  Detector  Temperature  *  100C.  ” 

DEVIATIONS  FROM  ASTM  F739  METHOD:'  Flow  rate  was  100  cc/min. 


CHALLENGE  CHEMICAL 

1.  GHEM  NAME  ( s  )  :  Hexane 
2 -  CAS  KEMBER(s):  110-54-3 

3.  CONC.  (IF  MIX)  n7a 

4.  CHEMICAL  SOURCE : Aldrich 


CQM10KENT  2 


A.  TEST  RESULTS 

1.  DATE  TESTED:  12-22-86 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  111) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  9.68  ppn 

5.  STEADY  STATE  PERMEATION  RATE  1810  ug/cm2/hr 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  vas  run  by  Denise  McDonald  on  December  22,  1986. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 
I:  TYPE:  Teflon 

2:  PROTECTIVE  MATERIAL  CODE;  044 _  ~ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER?  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  7-9  nils 
8:  DESCRIPTION: 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM :  N? _ 

6.  OIMER  CONDITIONS;  1  inch  tell  was  used.  /Detector  Igagergtufg  •  bOC. 

7.  DEVIATIONS  PROM  ASTM  F739  METHOD:  Flow  rate  vas  100  cc/nin.  ~  '  ~ 


CHALLENGE  CHEMICAL 

1 

:  COMPONENT  2 

m 

3 

1.  CHEM  NAME ( s )  : 

Methanol 

:  N/A 

• 

• 

• 

N/A 

2.  CAS  NUMBER(s): 

Bl 1-98-3 

:  N/A 

• 

• 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

:  WJT~  " 

• 

• 

N/A 

4.  CHEMICAL  SOURCE 

:Fisher 

:  N/A 

• 

• 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-26-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  I) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  .65  ppm 

5.  STEADY  STATE  PERMEATION  RATE  20.21  (u*/cm2*hr) 

6.  SAMPLE  THICKNESS:  8  mils 

7.  SELECTED  DATA  POINTS  N/A _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Semple  was  run  by  Denise  McDonald  on  January  26,  1987. 


fVAlLA j\jk  r\A  rvA  r*A  r  jiaa aa  ajijul  bjtax  rvx  plx/va  iuai  mt  nun  we  vn  weu  jium  w.  x  u*  v~x  uiue  uns  lp-  vrv  mi 


Chemical  Resistance  Testing  of  Glove  Liner 


Methanol  charged  Into  celle  Switched  froM  tells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  theet  stock _ _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  7-9  nils 
8:  DESCRIPTION: 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute.  9063  Bee  Caves  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoioniration  detection  with  j  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N-? _ _ 

6.  OTHER  CONDITIONS:  ~  1  inch  cell  was  used* /Detector  Temperature  m  60C. 

7.  DEVIATIONS  FROM  ASIM  F739  METHOD:  Fi>v  rata  was  100  cc/sdn. _ 


CHALLENGE  CHEMICAL 

1 

COMPONENT  2 

« 

• 

3 

1m  CBEM  NAME (a)  s 

Methanol 

N/A 

• 

• 

»/A 

2.  CAS  NUMBER(s): 

811-98-3 

N/A 

• 

• 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

N/A 

* 

• 

N/A 

4.  CHEMICAL  SOURCE 

:Fisher 

N/A 

• 

• 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  1-26-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 


4.  MIN  DETECTABLE  LIMIT  .64  ppm 

5.  STEADY  STATE  PERMEATION  RATE  15.54 

(ug/cm^*hr) 

6.  SAMPLE  THICKNESS:  7  mils 

• 

7.  SELECTED  DATA  POINTS  N/A 

TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  26,  1987. 
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Chemical  Resistance  Testing  of  Glove  Liner 
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Methanol  charged  Into  cello  Switched  from  Cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE :  Teflon _ 

PROTECTIVE  MATERIAL  CODE:  044 _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperf actions 

MANUFACTURER:  Cheafab  Corp. _ 

PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

LOT  OR  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS:  7-9  nils 
DESCRIPTION: 


2.  TEST  METHOD 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  11.70  eV  lamp. 
TEMPERATURE:  22-25 *C 
COLLECTION  MEDIUM”:  N? 

COLLECTION  SYSTEM:  N? _ 

111 tdL*  CONDITIONS :  1  Inch  cell  was  used.  /Detector  Temperature  •  tDC- 

DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  was  100  cc/ain. 


OUU£Nt£  tHEMir,^ 

1.  CHEM  NAME (a)  :  Methanol 

2.  CAS  NUMBER(j):  811-98-3 

3.  C0NC.  (IF  MIX)  N7A 

4.  CHEMICAL  SOURCE: Fisher 


COMMENT  2 


TEST  RESULTS 


1.  DATE  TESTED:  1-26-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  .65  ppo 

5.  STEADY  STATE  PERMEATION  RATE  21.79 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  26,  1987. 
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Chemical  Resistance  Testing  of  Glove  Liner 
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Methanol  charged  Into  cede  Switched  frow  celts  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE ;  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE;  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
4:  MANUFACTURER:  Chemfab  Eorp^ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  7-9  oils 
8:  DESCRIPTION: 


2.  TEST  METHOD 


1. 

TESTING  LABORATORY :  Texas  Research 

Institute,  9063  Bee  Caves  Road, 

Austin,  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10 

.20  eV  lamp. 

3. 

TEMPERATURE:  22-25 ’C 

4. 

COLLECTION  MEDIUM:  K» 

5. 

COLLECTION  SYSTEM:  N-> 

6. 

OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  «100C. 

7. 

mvZAXXONS  FROM  ASTH  F739  METHOD: 

Tlov  rate  was  100  cc/nim- 

CHALLENGE  gffMICAI  1 

:  COMPONENT  2  i 

3 

1. 

CHEM  NAME ( s )  :  Nitrobenzene 

:  N/A  : 

N/A 

2. 

CAS  NUMBER^):  9B-9S-3 

:  N/A  :  ' 

N/A 

3. 

CONC.  (IF  MIX)  N/A 

:  N/A  : 

N/A 

4. 

CHEMICAL  SOURCE :Hallinckrodt 

:  N/A  : 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  12-23-86 

2.  NUMBER  OF  SAMPLES  TESTED:  Sine" "('KunT? 

3.  BREAKTHROUGH  TIME:  2.50  minutes 

4.  MIN  DETECTABLE  LIMIT  .13  ppm 

5.  STEADY  STATE  PERMEATION  RATE  57.  l6  ug/cm2*hr 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  December  23,  1986 


Chemical  Resistance  Testing  of  Glove  Liner 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE :  Teflon _ _ 

PROTECTIVE  MATERIAL  CODE;  044 _ _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

MANUFACTURER :  Chenfeb  Corp. _ _ 

PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 
LOT  OR  MANUFACTURER  DATE:  ~N/A 

NOMINAL  THICKNESS:  7-9  ails _ 

DESCRIPTION:  _ 


TEST  METHOD 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Roed,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  e  10.20  eV  lamp. 

TEMPERATURE:  22-25*C _ _ 

COLLECTION  MEDIUM:  N? _ 

COLLECTION  SYSTEM : _ N^ _ _ 

■OTHER  CONDITIONS^  1  inch  cell  w  used. /Detect oe  Temperature  -  LOOC.  T " 


7.  TEVimOKS  TROM  AS1 


METHOI 


rlow  rate  was 


cc/min. 


auU£S£F  tSSSOCSL 

X.  CHEM  NAME  (  s )  : 

2.  CAS  WJMBER(s): 

3.  CONC.  (IF  MIX) 


Nitrobenzene 

78-95-3 

n7a 


CHEMICAL  SOURCE :Mallinckrodt 


COMPONENT  2 


TEST  RESULTS 

1.  date  tested:  12-23-86 

2.  NUMBER  OF  SAMPLES  TESTED;  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  2.50  minutes 

A,  MIN  DETECTABLE  LIMIT  .14  ppm  ~~ 

5.  STEADY  STATE  PERMEATION  RATE  55.97  ug/cm2/hT 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  R7a 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS; 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  December  23,  1986. 


Chemical  Resistance  Testing  of  Glove  Liner 
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Nitrobenzene  charged  Into  cells  Switched  from  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 
DESCRIPTION  OF  PRODUCT  EVALUATED 
Is  TYPE:  Teflon 

2:  PROTECTIVE  MATERIAL  CODE:  044 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  Imperfections 
4:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  7-9  mils 
8:  DESCRIPTION: 


TEST  METHOD 

1*  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoioni2ation  detection  with  a  10.20  eV  lamp. 

3.  TEMPERATURE:  22-25 °C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  N?  .  . 

6 .  OTHER  CONDITIONS :  1  inch  cell  was  used. /Detector  Temperature  -  100C. _ 


7,  UmimONS  FROM 

ASTM  F739  METHOD: 

Flow 

rate  ras  100 

cc/min- 

OUUJEKCE  CHEMICAL 

I 

* 

• 

COMPOSER!  2 

• 

• 

3 

1.  CHEM  NAME (&}  : 

Nitrobenzene 

• 

• 

■ 

N/A 

« 

• 

• 

N/A 

2.  CAS  NUMBER(s): 

• 

• 

N/A 

• 

• 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

• 

• 

N/A 

• 

• 

N/A 

4 •  CHEMICAL  SOURCE :Maliinckrodt 

• 

• 

N/A 

• 

• 

n7a 

TEST  RESULTS 


1.  DATE  TESTED:  12-23-86 

2.  NUMBER  OF  SAMPLES  TESTED!  One  (Run  III) 

3.  BREAKTHROUGH  TIME:  2.50  minutes 

4.  MIN  DETECTABLE  LIMIT  .14  ppn 

5.  STEADY  STATE  PERMEATION  RATE  5^.7 9  ug/cm2*hr 

6.  SAMPLE  THICKNESS :  7  mils  - 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  December  23,  1986 


Chemical  Resistance  Testing  Of  Glove  Liner 
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Nitrobenzene  charoed  Into  cede  switched  from  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

Is  TYPE:  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  lpperf ections 

4:  MANUFACTURER:  Chemfab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ _ 

7:  NOMINAL  THICKNESS:  7-9  nils _ 

8:  DESCRIPTION: 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  . . . . 

5.  COLLECTION  SYSTEM:  N? _ _ _ _ 

i.  OTHER  CONDITIONS:  1  inch  cell  was  used.  /Detector  leaperatuTe  6QC. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  was  100  cc/min. _ 


3.  CHfi-gNEE  CHEMICAL  1 

1.  CHEM  NAME  ( s )  :  letr-achlor^thace 

COMPONENT  2  s 

• 

• 

N/A  ; 

2.  CAS  NUMBER(s):  79-34-5 

N/A  : 

3.  CONC.  (IF  MIX)  N/A 

N/A  : 

4.  CHEMICAL  SOURCE: Aldrich 

N/A  : 

4.  TEST  RESULTS 

3 

N/A 

~N/A 

N/A 

N/A 


1.  DATE  TESTED:  1-29-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  I) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  2.81  ppm 

5.  STEADY  STATE  PERMEATION  RATE  1189  (ug/cm2*hr) 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

6.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  29,  1987. 


Chemical  Resistance  Testing  ot  Glove  Liner 
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Totrochloroethsno  charged  Into  calla  Switched  Horn  cells  to  standard  „.s 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visi*'.*  imperfections 

4:  MANUFACTURER:  Chemfab  Corp. _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  7-9  ails _ 

8:  DESCRIPTION: 


2.  TEST  METHOD 


1. 

TESTING  LABORATORY :  Texas  Research 

Institute,  9063  Bee  Caves  Road, 

Austin,  IX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  all 

.70  eV  lamp. 

3. 

TEMPERATURE:  22-25 °C 

4. 

COLLECTION  MEDIUM:  N? 

5. 

COLLECTION  SYSTEM:  N? 

4. 

42IHER  CONDITIONS:  1  inch  cell  was  used.  /Detector  Temperature  m  60 C- 

*7. 

•DEVIATIONS  FROM  ASTM  F739  METHOD: 

Flow  Tate  was  100  cc/min. 

OUtUENCE  CHEMICAL  1 

i  COMPOSE  ST  2  s 

J 

1. 

CHEM  NAME(s)  :  Tetrachloroethane 

•  • 

:  N/A  : 

N/A 

2. 

CAS  NUMBER(s):  79-34-3 

:  N/A  : 

N/A 

3. 

CONC.  (IF  MIX)  N/A  — 

:  N/A  : 

N/A 

4. 

CHEMICAL  SOURCE: Aldrich 

:  N/A  : 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-30-37 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  2.78  ppm 

5.  STEADY  STATE  PERMEATION  RATE  1132  (utt/co2*hr) 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  30,  1987. 


Chemical  Resistance  Testirtg  of  Glove  Liner 
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Tatrachloroethano  charged  Into  calla  Switched  fro*  cells  to  standard  gas 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 

1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TYPE :  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections _ 

4 :  MAN UF ACT URER :  Cheafab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OK  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  7-9  ails _ 

8:  DESCRIPTION: _ 


2.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  'Vves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11.70  cV  leap. 

3.  TEMPERATURE:  22-25 *C _ 

4.  COLLECTION  MEDIUM:  _ 

5.  COLLECTION  SYSTEM :  N? _ _ _ 

IB  MLR  CONDITIONS:  1  inch  cell  was  used.  /Detector  Temperature  *  feQC. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  was  100  cc/ain. _ 


tUUZSS  CHEMICAL 

1 

COMPONENT  2 

«* 

• 

a 

1.  CHEM  NAME(s)  : 

Tetrachloroethane 

N/A 

• 

• 

• 

N/A 

2.  CAS  NUMBER(s): 

79-34-5 

N/A 

• 

• 

N/A 

3.  CONC.  (IF  MIX) 

N/A 

N/A 

• 

• 

N/A 

4.  CHEMICAL  SOURCE 

:Aldrich 

n7a 

• 

• 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-30-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) _ 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  2.92  ppa _ 

5.  STEADY  STATE  PERMEATION  RATE  1049  <ug/cm*hr) 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS: 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  30,  1987. 


G-5S 


Chemical  Resistance  Testing  of  Glove  Liner 
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Tetraehloroethane  charged  Into  belle  switched  from  ceil,  to  at.odard  t„ 


CHEMICAL  PROTECTIVE  CLOTHINC  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon _ 

2:  PROTECTIVE  MATERIAL  CODE:  044 _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperftctlons 
4:  MANUFACTURER:  Chemfab  Corp. _ _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  7-9  nils 
8:  DESCRIPTION: 


2.  TEST  I'tETHOD 


1. 

TESTING  LABORATORY :  Texas  Research 

Institute,  9063  Bee  Caves  Road, 

Austin,  IX 

2. 

ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  11 

.70  eV  lamp. 

3. 

TEMPERATURE:  22-25 *C 

4. 

COLLECTION  MEDIUM:  N? 

5. 

COLLECTION  SYSTEM:  N? 

01 HER  CONDITIONS;  1  inch  cell  vaf 

used* /Detector  Temperature  *  60C. 

7. 

DEVIATIONS  TROM  ASTM  F?!J9  METHOD: 

Flow  rate  was  100  00/11111. 

dUUEKQE  CHEMICAL  1 

:  COMPONENT  2  2 

3 

1. 

CHEM  NAME(s)  :  Tetrahydrofuran 

:  N/A  : 

N/A 

2. 

CAS  NUMSER(s):  109-79-9 

:  D/A  : 

N/A 

3. 

CONC.  (IF  MIX)  N/A 

:  N/A  : 

N/A 

4. 

CHEMICAL  SOURCE: Aldrich 

:  N/A  : 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-30-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  1) 

3.  BREAKTHROUGH  TIME:  2.5  minutes 

4.  MIN  DETECTABLE  LIMIT  8.04  ppm 

5.  STEADY  STATE  PERMEATION  RATE  1655  (ug/cm2*hr) 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

) 

8.  OTHER  OBSERVATIONS : 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  Jenuery  30,  1987. 


Chemical  Resistance  Testing  of  Glove  Liner 
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CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TYPE:  Teflon _ 

PROTECTIVE  MATERIAL  CODE:  044 
CONDITION  BEFORE  TEST:  Unused, 
MANUFACTURER:  Chemfab  Corp. 
PRODUCT  IDENTIFICATION:  Inner 
LOT  OR  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS:  7-9  ails 
DESCRIPTION: 


no  visible  imperfections 


[love  sheet  stock 


TEST  METHOD 


TESTING  LABORATORY:  Texes  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoionisation  detection  with  a  11.70  eV  lamp. 

TEMPERATURE:  22-25 *C _ _ 

COLLECTION  MEDIUM:  _Nj2 _ 

COLUCTIOM  SYSTEM:  N? 

OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  ■  60C. 

.DEVIATIONS  FROM  AS3MF739  METHOD:  Flow  rate  was  100  cc/ain. 


CHALLENGE  CHEMICAL  1 

1.  CHEM  NAME(s)  :  Tetrahydrofuran 

2.  CAS  NUMBER(s):  109-99-9 _ 

3.  CONC.  (IF  MIX)  N/A 

4.  CHEMICAL  SOURCE: Aldrich 


COMPONENT  2 


4.  TEST  RESULTS 


1.  DATE  TESTED:  1-30-87 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  II)' 

3.  BREAKTHROUGH  TIME:  2.5  minutes _ 

4.  MIN  DETECTABLE  LIMIT  9.57  ppm 

5.  STEADY  STATE  PERMEATION  RATE  1905  (ug, 

6.  SAMPLE  THICKNESS:  7  mils _ 

/.  SELECTED  DATA  POINTS  N/A 


coz*hr ) 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

t 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January 


1987. 
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Tet'shydrofuran  charged  Into  cells 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


2.  DESCRIPTION  OF  PRODUCT  EVALUATED 

TYPE ;  Teflon _ 

PROTECTIVE  MATERIAL  CODE;  044 _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  Inperfections 

MANUFACTURER :  Chemfab  Corp. _ _ 

PRODUCT  IDENTIFICATION;  Inner  glove  sheet  stock _ 

LOT  OR  MANUFACTURER  DATE;  N/A _ 

NOMINAL  THICKNESS:  7-9  nils _ 

DESCRIPTION: 


.  TEST  METHOD 

1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  «  11.70  eV  lamp. 

3.  TEMPERATURE:  22-25 fC _ 

4.  COLLECTION  MEDIUM:  _N_2 _ 

5.  comer  ion  system:  n; _ ? _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used. /Detector  Temperature  -  fcOC. 

7.  .DEVIATIONS  JFtflM  AS3M  F739  METHOD:  Flow  rate  was  100  cc/aln. _ " 


CHADLESS  CHEMICAL  1 

COMPONENT  2 

3 

1.  CHEM  NAME(s)  :  Tetrahydrofuran 

N/A 

N/A 

2.  CAS  NUMBER(s):  109-99-9 

N/A 

N/A 

3.  CONC.  (IF  MIX)  n7a"^ 

N/A 

N/A 

4.  CHEMICAL  SOURCE: Aldrich 

N/A 

N/A 

'  4.  TEST  RESULTS 


S 

HI 


i1 


1. 

2. 

3. 

4. 

5. 

6. 

7. 


DATE  TESTED:  2-02-87 

NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) 

BREAKTHROUGH  TIME:  2.5  minutes 

MIN  DETECTABLE  LIMIT  8.99  ppm 

STEADY  STATE  PERMEATION  RATE  1882  (ug/cm2*hr) 

SAMPLE  THICKNESS:  7  mils 

SELECTED  DATA  POINTS  N/A  _ 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
10 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

* 

8.  OTHER  OBSERVATIONS: 


SOURCE  OF  DATA 

Semple  was  run  by  Denies  McDonald  on  February  2,  1987. 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


DESCRIPTION  OP  PRODUCT  EVALUATED 


TYPE :  Teflon 


PROTECTIVE  MATERIAL  CODE:  044 _ 

CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
MANUFACTURER; 


Cheofab  Corp. 


PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 


LOT  OR  MANUFACTURER  DATE:  N/A 
NOMINAL  THICKNESS:  7-9  ails 
DESCRIPTION: 


TEST  METHOD 


1 . 
2. 

3. 

4. 

5. 

6. 

7. 


TESTING  LABORATORY:  Texas  Research  Institute,  *063  Bee  Caves  Road,  Austin,  TX 


ANALYTICAL  METHOD:  Continuous  photoloni2atlon  detection  with  a  10.20  eV  lamp 
TEMPERATURE:  22-25 eC  _  _ 


COLLECTION  MEDIUM: 

COLLECTION  SYSTEM : _ _ 

OTHER  CONDITIONS:  1  inch  cell  vas  used./  Detector  Temperature  »  100C. 

DEVIATIONS  FROM  ASUl  F7$9  METHOD:  Flow  rate  was  100  cc/min. 


*2. 


CHALLENGE  CHEMICAL  1 

COMPONENT  2  s 

3 

1.  CEEK  KAHE(s)  :  Toluene 

N/A 

N/A 

2.  CAS  KDKBER(s):  108-88-3 

n7a 

K/A 

3.  CONC.  (IF  MIX)  N7A 

n7a 

5  k/a  — 

4.  CHEMICAL  SOURCE :Mallinckrodt 

N/A 

N/A 

TEST  RESULTS 


1,  DATE  TESTED:  12-30-86 


2.  NUMBER  OF  SAMPLES  TESTED: 

3.  BREAKTHROUGH  TIME:  2.50  minutes 

.39  ppm' 


One  (Run  I) 


4. 

5. 

6. 

7. 


MIN  DETECTABLE  LIMIT 
STEADY  STATE  PERMEATION  RATE 
SAMPLE  THICKNESS:  7  mils 


Not  measureable 


SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


tiie 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS:  Toluene  broke  through  at  a  rate  exceeding  the  limits  of  the 
detection  systems.  The  steady  state  permeation  rate  was  greater  than  500 
ue/cm^/hr. 


SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  December  30,  1986. 


Chemical  Resistance  Testing  of  G'ove  Liner 


Toluene  charged  Into  cels  Switched  frw*  tells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1  -  Di. 

1 : 
2: 
3: 
4: 
5: 
6: 
7: 
6: 


SCKirilON  01  PRODUCT  EVALUATED 
TVFE :  Teflon 


PROTECTIVE  MATERIAL  CODE:  044 


CONDITION  BEFORE  TEST:  Unused,  no  visible  lnperfect ions 
MANUFACTURER :  Cheafab  Corp, 


PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 


LOT  OR  MANUFACTURER  DATE:  N/A- 
NOMINAL  THICKNESS:  7-9  ails 
DESCRIPTION: 


2.  TEST  METHOD 


3. 


1. 

TESTING  LABORATORY:  Texas  Research 

Institute,  3063  Bee  Caves  Road, 

Austin,  TX 

2. 

ANALYTICAL  METHOD:  Continuous  photoioni 

ration  detection  with  a  10 

.20  eV  lamp 

3. 

TEMPERATURE:  22-25 ”C 

4. 

COLLECTION  MEDIUM:  N? 

5. 

COLLECTION  SYSTEM :  N^ 

6. 

OTHER  CONDITIONS:  1  inch  cell  was 

used 

./  Detector  Temperature  ■ 

100C. 

7. 

DEVIATIONS  FROM  ASTM  F739  METHOD: 

Flow 

rate  was  100  cc/min. 

CHALLENGE  CHEMICAL  1 

• 

COMPONENT  7  : 

3 

1. 

BOEM  NAME(s)  :  ToV:ene 

• 

• 

• 

N/A  : 

K/A 

2. 

CAS  miBER(s):  108-88-3 

• 

• 

k7a  t 

N/A 

3. 

COKC.  (IF  MIX)  N/A 

e 

• 

K/A  : 

n/a 

A. 

CHEMICAL  SOURCE  :MallincVrodt 

• 

• 

N/A  : 

N/A 

A.  TEST  RESULTS 


1.  DATE  TESTED:  1-15-87 


2.  NUMBER  OF  SAMPLES  TESTED: 

3.  BREAKTHROUGH  TIME:  2.50  minutes 

.44  ppm 


One  (Run  II) 


4. 

5. 

6. 

7. 


MIN  DETECTABLE  LIMIT 
STEADY  STATE  PERMEATION  RATE 
SAMPLE  THICKNESS:  7  nils 
SELECTED  DATA  POINTS  n/a 


Not  aeasureable 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

e. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8 .  OTHER  OBSERVATIONS :  Toluene  broke  through  »t  a  rete  exceeding  the  Halts  of  the 
detection  systems.  The  steady  state  permeation  rate  va6  greater  than  500 
ug/ca^/hr.  _ _ _ _ 


SOURCE  OF  DATA  M  ^  ,,  ,  . 

Sample  was  run  by  Denise  McDonald  on  January  15,  1987. 
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Chemical  Resistance  Testing  of  Glove  Liner 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1 :  TV  PE  ;  Teflon _ _ 

2:  PROTECTIVE  MATERIAL  CODE:.  04 A _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER :  Chemfab  Corp. _ _ 

5:  PRODUCT  IDENTIFICATION:  Inner  glove  sheet  stock 

6:  LOT  OR  MANUFACTURER  DATE:  N/A _ 

7:  NOMINAL  THICKNESS:  7-9  roils _ 

8:  DESCRIPTION: _ _ _ 


2.  TEST  METHOD 


A  *  IbkUll'tU  wADwtSAl  VK\i  a  ACMO  IVCBCftiLM  A  UO  klkUl  C|  •  VVJ  OCC  US  VCD  XVU4 

2.  ANALYTICAL  METHOD:  Continuous  photoioniaavion  detection  with  a 

iut  nubuu,  a  /v 

10.20  eV  lamp 

3.  TEMPERATURE:  22-25 'C 

4.  COLLECTION  MEDIUM:  N? 

5.  COLLECTION  SYSTEM:  Nj 

6.  OTHER  CONDITIONS:  1  inch  cell  was 

used./  Detector 

Temperature 

•  100C. 

7.  DEVIATIONS  FROM  ASTK  F739  METHOD: 

Flow 

rate  was  100  cc/mln. 

CHEMICAL  X 

m 

COMPONENT  2 

« 

<• 

3 

1-  CHEM  KAME(s)  :  Toluene 

• 

• 

• 

N/A 

• 

• 

• 

N/A 

2.  CAS  KDMBEK(«):  108-86-3  ~~ 

• 

• 

k/a 

• 

• 

K/A 

3.  CONC.  (IF  MIX)  N/A 

• 

• 

n/a 

• 

« 

K/A 

4.  CHEMICAL  SOURCE :Mallinckxodt 

• 

• 

N/A 

• 

• 

“  n/a 

4.  TEST  RESULTS 


1.  DATE  TESTED:  1-15-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  III) 

3.  BREAKTHROUGH  TIME:  2.50  minutes 

4.  MIN  DETECTABLE  LIMIT  .4>  ppm 

5.  STEADY  STATE  PERMEATION  RATE  Not  measurcable 

6.  SAMTLE  THICKNESS:  7  alls _ 

7.  SELECTED  DATA  POINTS  n7a 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

• 

• 

8.  OTHER  OBSERVATIONS:  Toluene  broke  through  at  a  rate  exceeding  the  limits  of  the 
detection  systems.  The  steady  state  permeation  rate  was  greeter  then  $00 
ug/cm?/hr. 

5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  January  15,  1987. _ 


Chemical  Resistance  Testing  of  Glove  Liner 

Toluene  Run  IH 
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APPENDIX  H 


PENETRATION  TEST  DATA  FOR  SEAM  AND  CLOSURE  SAMPLES 


(Contract  Report  by  Aodereon  Aceoolttee) 


Penetration  and 
Degradation  Tests  of 
Selected  Samples 


Final  Report 
August  1986 


Anderson  Associates 


Penetration  and  Degradation  Tests 
of  Selected  Samples 


ObJ^tlyM 


-  ... 


K  Apprwch 

Sv.v.  a  *  .v» ••'■:■  Xvc  ^KssS 


This  was,  a  two-part 
study.  One  part  was  to 
conduct  tests  for  the 
resistance  of  Challenge 
5100  seams,  neoprene 
zippers,  and  Teflon  glove 
material  to  penetration  by 
five  chemicals;  the  second 
part  was  to  evalulate  butyl 
Aibtwgiows  tor 
resistance  to  degradation 
by  fifteen  chemicals. 


The  approach  used  in 
the  penetration  test  was  the 
ASTM  Standard  Test 
Method  for  Resistance  of 
Protective  CtotNng 
Materials  to  Penetration  by 
Liquids  (Designation:  F903- 
64)(Appendix  i)\  and  that 
for  degradation  was  Test 
Method  £nr£ualuatiqg 
Protective  CtotNng 
Materials  For  Resistance  to 
Degradation  by  Liquid 
Chemicals  (Designation: 
NIOGH 20044-2702 
DegfRevision  4))(Appendix 
ii).  Penetration  is  defined 
in  the  method  as  the  flow  of 
a  chemical  through 
closures,  porous  materials, 
seams  and  pinholes,  or 
other  imperfections  in  a 
protective  clothing  material 
on  a  nonmolecular  level. 
Degradation  is  defined  as  a 
deleterious  change  in  one 
or  more  physical  properties 
of  a  protective  clothing 
material  due  to  contact  with 
a  chemical. 


final  printing  and  photographs  uaad  in  9toraportwaraprap*tad  by  too  U.S  Comt  Guard 
ftosaarch  angPgtgjopyf  Cantor,  Awry  Point,  Proton,  CT  08340400$ _ 


Four  materials  were 
tested: 


1.  Ctatkmgt  5100/ 
Challenge  51  OOSeam 

2.  Challenge  51 00/ 
lOmBFEP  Seam 


3.  QT  Talon  zipper  on  neoprene 


4.HStntivnJbvi(tnl) 


Each  material  was  stuefied 
for  penetration  by  live 
chemicals:  water,  hexane, 
toluene,  methyl  ethyl 
ketone,  and  hydrochloric 
add.  The  method  was 
essentially  that  described 
in  the  Standard  except  that 
expandable  Teflon  tape 
was  used  in  place  of  the 
rubber  cell-gasket  for 
samples  like  seams  that 
varied  in  thickness.  It  was 
also  necessary  to  tighten 
the  nuts  that  hold  the  cell 
together  to  about  1 5  lbs 
with  a  torque  wrench.  To 
minimize  the  amount  of 
Squid  leaking,  the  cell  was 
filled  only  to  cover  the  test 
material  when  it  was  in  the 
horizontal  position  and  the 
air  pressure  was  reduced 
to  1  psig  (in  accordance 
with  latest  draft  version  of 
the  method). 


Figure  1(a)  shows  the 
standard  penetration  cell.  It 
was  necessary  to  use  a 
different  cell  for  testing  the 
zippers  (Figures  1  (b)  and 
1(c)).  The  cell  was 
designed  by  MSTC  Walke 
and  constructed  at  the  U.  S. 
Coast  Guard  Research  and 
Development  Center's 
machine  shop.  The  upper 
chamber  was  designed  to 
accomodate  the  heavy 
zipper  and  permit  liquid  to 
cover  It  under  pressure 
(Figure  2).  This  cell 
required  a  great  deal  of 
care  to  seal  property  and 
needs  modifications. 


!^Vr  Degradation  Teats 


for  leaks  with  water  before 
any  other  chemical— r 
tested. 

All  samples  were 
measures  using  the  same 
micrometer  and  thickness 
was  recorded  as  an 
averaged  value  of  five 
readings. 

None  of  the  tests 
required  using  a  dye  for 
visibility. 


Butyl  rubber  gloves 
from  North  Hand 
Protection,  a  division  of 
Siebe  North,  Inc.,  were 
evaluated  for  resistance  to 
degradation  by: 

Acetone 

Acetonitrile 

Carbon  Disulfide 

Dichloromethane 

Dimethyl  formamide 

Ethyl  Acetate 

n-Hexane 

Methanol 

Nitrobenzene 

50%  Sodium  Hydroxide 


Tetrachtoroethylene 


The  method  was  that 
described  in  the  Standard 
Method  with  no  modifi¬ 
cations.  (The  method  was 
awkwardly  written  and 
required  study  to  insure  it 
was  interpreted  as  its 
author  intended.)  The 
standard  degradation  test 
apparatus  is  shown  in 
Figure  3.  Figure  4  shows 
the  setup  used  to  measure 
elongation. 


f.  Recommendations 


Zipper  Teat  Cell 
The  zipper  test  cell 
should  be  revamped.  First, 
the  gap  between  the 
plexiglass  and  the  frame  of 
the  cell  is  a  potential 
hazard;  the  plexiglass 
should  be  fastened  to  the 
frame  with  more  than  four 
screws.  Second,  the 
opening  in  the  plate  for  the 
zipper  seems  to  be  too 
large;  the  neoprene  does 
not  get  good  support.  This 
may  be  one  source  of 
leakage.  Third,  the  cell 
material  should  be 
changed.  Not  only  did  the 
acid  attack  the  cell  but  also 
:  components  of  the  oil  had 
rusted  Item  the  water. 

Finally  the  cell  is  too  heavy 
and  cumbersome  to  handle 
safely.  A  lighter  weight 
material  in  a  more  comp 
design  should  be  used,  a 
new  support  that  would  fit 
more  easily  in  the  hood 
would  allow  more  work  to 
be  done  in  the  hood 
adjacent  to  the  test. 

Elongation  Test 
The  elongation  test 
procedure  should  indicate 
how  much  material  should 
be  in  the  cltmp.  The 
elongation  measurement 
also  seem  to  depend  on 
the  contour  of  the  material. 
Since  the  butyl  rubber 
samples  were  cut  from 
gloves  the  samples  varied 
in  contour,  e.g.  around  the 
thumb  hole. 

Test  samples  were  very 
difficult  to  cut  after 
exposure  to  a  destructive 
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chemical,  i.e.  one  that 
swells  the  sample  and 
makes  ft  gummy.  Results 
cannot  be  precise  because 
of  inaccurately  cut  samples. 

Room  air  currents  (from 
the  hood,  air  conditioner,  * 
dehumidifier)  also  affected 
measurements. 

Weight  measurements 

The  blotting  paper 
drying  technique  did  not 
always  give  "dry"  samples. 
A  few  samples  had  to  be  air 
dried  before  they  where 
mesr  .red. 

The  Ziploc®  bag  used 
as  a  wajghiqg  bottle  is  a 
wry  handy  devtae.  but  care 
must  be  taken  that  the  test 
rttniral  rtnm  nrri  i— r  I 
with  the  bag.  And  It  was 
not  always  possible  to 
remove  all  the  gases  by 
"burping"  the  bag  and 
weight  was  naturally 
affected. 

The  description  of  the 
calculations  for  the  weight 
change  seemed  needlessly 
oomplex. 

Cleaning  the  cells 

Better  methods  for 
cleaning  the  test  cells 
should  be  outlined. 

Safety 

The  degradation  cell 
should  come  with  a  fitted 
cover.  This  would  prevent 
loss  of  test  chemical  and 
also  prevent  aocidential 
spilling  when  the  test  set¬ 
up  is  in  the  hood. 


Vl.  Penetration  , 
Conclusions 

:  •  >••  .v.v.  .•  -X'vsv..  v;wx >. 

No  penetration  was 
observed  during)  any  of 
these  tests,  either  during 
the  first  5-minute  test  at  1 
atmosphere  pressure  or  the 
subsequent  10  minutes  at  1 
or2psig.  Thickness 
measurements  varied 
widely  on  single  seam 
samples. 


Ml.  Degradation 
Conclusions 

Ths  results  of  the 
degradation  tests  are 
summarised  in  Table  I. 
While  no  chemical  totally 
destroyed  the  glove 
materiel,  eeveral  chemicals 
have  enough  of  an  effect 
on  the  rubber  to  pose  a 
hazard  for  using  these 
gloves  for  protection. 

These  chemical  are  listed 
in  Table  II. 


Table  I. 

Results  of  tie  Degradation  Tests  on  Butyl  Rubber 


Thickness  Etongriton  Wept  visible 


Cherried 

(percent 

(peroet 

(port 

Ctanp* 

change) 

chaige) 

ctange) 

Acetone 

3.40 

0.76 

3.20 

Discolored 

AcetonotrBe 

0.95 

2.10 

1.80 

Carbon  Disulfide 

24.00 

28.70 

1920 

Soflened/bubbled 

Dichloromethane 

9.80 

46.50 

7.75 

Softened/distorted 

Diethylamine 

17.20 

65.70 

430 

Dimethylformamida 

0.05 

4.10 

8.00 

Ethyl  Acetate 

0.31 

0.64 

132 

N-Hexane 

11.40 

57.96 

3.80 

Cracked 

Methanol 

0.56 

330 

1.70 

Nitrobenzene 

1.60 

3.20 

1.40 

50%  Sodum  Hydroride 

0.95 

0.86 

4.50 

Sulfuric  Acid 

0.98 

0 

0.87 

Tatrachloroathyiene 

80.50 

Tore 

86.60 

l 

3 

8. 

Tetrahydrofuran 

9.20 

93.40 

10.40 

Toluene 

46.00 

90.00 

33.00 

Softened/discolored 

Table  II. 

Hazardous  to  use  with  Butyl  Rubber 


Carbon  Disulfide 
Dichloromethane 
Diethylamine 
N-Hexane 


Tetrachloroethylene 

Tetrahydrofuran 

Toluene 
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Table  III. 

Penetration  Test  Conditions  for  6  inch  Zippers 


|  'Toluene 

t  ;  * 

,  ^ 

_ l _ 

1 

Initial 

RH 

Temp 

Date 

Thickness 

*C 

(*86) 

1. 

12 

78% 

22 

6/5 

2. 

11.4 

78% 

22 

6/5 

3. 

i 

12.8 

78% 

22 

6/5 

1  Hexane 

_ _ / 

i* 

‘  -  '  F 

:  • 

1 

1. 

12.2 

77% 

12 

61 

2. 

13.4 

77% 

22 

6/2 

3. 

12.7 

77% 

22 

6/2 

I  HCt  • 


1. 

15.2 

2. 

12.4 

3. 

10.3 

•5% 

25 

r5% 

25  ■ 

•5% 

25  ■ 

II  Methyl  Ethyl  Ketone 


Table  IV. 

Penetration  Test  Conditions  for  4  mil  Teflon 


N  T olue'ne 


Initial 

BH 

Terra 

Date 

1. 

2. 

3. 

Thickness 

°C 

(•86) 

3.p 

78% 

24 

6/5 

3J 

78% 

24 

6/5 

3.7 

78% 

24 

6/5 

H  e  *  a  rt  e 


HCI 


12.2 

68% 

19 

6/2 

13.4 

68% 

19 

6/2 

12.7 

68% 

19 

6/2 

1. 

3.8 

75% 

25 

7/2 

2. 

3.5 

75% 

25 

7/2 

3. 

3.4 

75% 

25 

7/2 

Methyl  Ethyl  Ketojae 


1. 

3, 

4  77% 

24 

6/5 

2. 

3. 

7  77% 

24 

6/5 

3. 

3. 

7  77% 

24 

6/5 

Waiter 


68%  19 

68%  19 

68%  19 


6/2 

6/2 

6/2 


Table  V. 

Penetration  Test  Conditions  for  5100/10  mil  FEP 


1. 

2. 

3. 

Initial 

Thickness 

RH 

Temp 

•c 

D 

V 

11 

75% 

24 

6; 

9.6 

75% 

24 

6; 

10.2 

75% 

24 

6/ 

Hexane 


HC  I 


9 

6 

9 

6 

9 

6 

1. 

8.9 

2. 

8.5 

3. 

7.0 

Methyl  •  Ethyl  K clone 


1. 

11.6 

65% 

23 

6/27 

2. 

10.7 

65% 

23 

6/27 

a 

8 

89% 

23 

«/27 

Water 

,  - 

1. 

11J 

89% 

18 

&2£ 

2. 

133 

89% 

8/26 

3. 

11.8 

65% 

19 

6/26 

Table  VI. 

Penetration  Tesf  Conditions  for  6  inch  Zippers 


ll  Toluene 


Initial 

RH 

Temp 

Date 

Thickness 

•c 

(’86) 

1. 

21.4 

77% 

25 

6/16 

2. 

22.6 

77% 

25 

6/16 

1 

Hcxarte 

1 

1. 

20.4 

77% 

25 

6/16 

2. 

20.7 

60% 

26 

6/17 

1 

HCI 

1 

1. 

20.95 

75% 

25 

7/2 

2. 

21.00 

75% 

25 

7/2 

1 

Methyl 

Ethyl  Ketone 

1 

1. 

20.00 

60% 

25 

6/17 

2. 

19.90 

60% 

25 

6/17 

Table  VII. 

Degradation  Data  for  Butyl  Rubber  Gloves 

1  Hexane 

73%-  . 

Temp  26 C  6  20  86  MS 

Thickness 

Before 

After 

%  Diff. 

Elong. 

1 

11.1 

10.6 

-4.5 

46.2 

2 

10.1 

11.0 

48.9 

60.8 

3 

10.1 

8.0 

-20.7 

66.9 

avgil.4  avg  57.96 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

7.338 

©572 

2 2D 

7jB 

2 

7.779 

0.177 

2.33 

2.3 

3 

7.638 

0.112 

<236 

1 A 

«*g3.6 

■  Dichle'orrmihane  73% 

26b 

.  6  20  ■!. 

Thickness 

Before 

After 

%  Diff. 

Elong. 

1 

10.7 

9.6 

-10.1 

63 

2 

10.3 

11.3 

+9.7 

45 

3 

10.3 

9.4 

-9.1 

31.5 

avg  9.8 

avg  46.5 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

7.815 

0.212 

2.56 

9.25 

2 

8.054 

0.140 

2.42 

5.80 

3 

7.863 

0.192 

2.35 

8.20 

avg  7.75 

■  ,  Methanol  RH 

73% 

Temp  26G  6'19  36  ■] 

Thickness 

Before 

After 

%  Diff. 

Elong. 

1 

10.1 

10.0 

-0.99 

3.1 

2 

10.1 

10.0 

•0.99 

2.2 

3 

10.6 

10.6 

0 

4.6 

avg  0.66 

avg  3.3 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

7.957 

0.05 

2.39 

2.1 

2 

8.134 

0.05 

2.44 

2.1 

3 

7.833 

0.02 

2.35 

0.8 

avg  1 .67 
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Table  VII.  (continued) 

Degradation  Data  for  Butyl  Rubber  Gloves 

|  Acetone 

•'  RH73°o  Temp  25C 

6  1  9  86  ■ 

Thickness 

Before 

After 

%  Diff. 

Elong. 

1 

11.6 

11.0 

-5.6 

0.76 

2 

10.8 

10.8 

0 

0.77 

3 

11.1 

10.6 

-4.5 

0.76 

avg  3.4 

avg  0.76 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

7.679 

0.021 

2.30 

0.9 

2 

7.79B 

0.040 

2.34 

M 

3 

7.338 

0.570 

2.20 

7.8  ‘ 

avg  32 

H  Toluene 

RH 

72°o  Temp  270 

6  18 6b  Ml 

Thickness 

Before 

After 

%  Diff. 

Elong. 

1 

10.2 

6.32 

-38.04 

115.60 

2 

10.2 

4.9 

-51.96 

96.20 

3 

10.3 

5.4 

-47.76 

58.56 

avg  45.92  avg  90.05 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

7.861 

0.49 

2.36 

20.8 

2 

8.030 

0.59 

2.41 

24.6 

3 

8.038 

1.29 

2.41 

53.5 

avg  32.96 

H  Acetate. 

RH  7,2^o  Temp' 

27C  6'1 8  M 

Thickness 

Before 

After 

%  Diff. 

Elong. 

1 

10.7 

10.7 

0 

.76 

2 

10.7 

10.7 

0 

1.5 

3 

1C. 2 

10.8 

0 

1.7 

avg  0 

avg  0.84 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

8.300 

0.055 

2.49 

2.2 

2 

8.228 

0.055 

2.47 

0.07 

3 

8.229 

0.042 

2.47 

1.7 

avg  1.32 

Table  VII.  (continued) 

Degradation  Data  for  Butyl  Rubber  Gloves 

1  Acetonitrile  RH73°o  Temp  2SC  6  19'86^H 

1  Thickness  Before 

After 

%  Diff. 

Elong. 

1 

10.8 

10.6 

-1.9 

1.5 

2 

10.6 

10.5 

-0.94 

1.5 

3 

10.3 

10.3 

0 

3.4 

avg  0.95 

avg  2.1 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

8.212 

0.047 

246 

1J 

2 

8.511 

0.011 

2.55 

0.43 

3 

8.133 

0J>75 

244 

JL1 

avgiJB 

V  Tp»rarhlcro^*hy!AOA  Y7  O  °  ^  +  97^ 

6  18  8 r- 

|  Thickness  Before 

After 

%  Diff. 

Elong. 

1 

10.9 

2.2 

-79.82 

tore 

2 

10.7 

2.2 

-77.60 

tore 

3 

10.7 

1.7 

-84.11 

tore 

avg  80.51 

tore 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

8.320 

2.32 

2.50 

92.8 

2 

8.045 

.655 

2.41 

27.2 

3 

8.253 

3.47 

2.48 

140 

avg  86.6 

BDiethylamine  PH62.5°o 

Temp 

24C  618  ■ 

Thickness 

Before 

After 

%  Diff. 

Elong. 

1 

10.6 

9.6 

-9.6 

67.70 

2 

10.0 

9.6 

-3.6 

60.77 

3 

10.7 

6.6 

•38.25 

69.23 

avg  17.22  avg  65.70  | 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

8.259 

0.15 

2.48 

6.2 

2 

8.071 

0.04 

2.42 

1.6 

3 

8.220 

0.14 

2.47 

5.8 

avg  4.5 

Table  VII.  (continued) 

Degradation  Data  for  Butyl  Rubber  Gloves 

■  Nitrobenzene  RH62  .5°. 

c  Temp  ; 

?4C  6  19  ■■ 

!  Thickness  Before 

After 

%  Diff. 

Elong. 

1 

10.6 

10.8 

-1.9 

4.2 

2 

11.0 

11.0 

0 

2.6 

3 

10.5 

6.6 

-37.1 

2.9 

avg  13.0 

avg  3.2 

Weight 

Before 

Change 

Corrected 

%  Diff. 

1 

8.259 

0.05 

2.47 

0.6 

2 

&129 

0.41 

244 

TJ7 

3 

8.251 

0.26 

2.42 

2.0 

avg  14 

■  Qimethylf  ormatmde 

62  V  21  C  b  2'j  bb  ■! 

{  Thickness  'Before 

After 

To  Diff. 

Blong. 

1  * 

10.6 

9.9 

-6.6 

5.0 

2 

10.4 

10.4 

0 

3.4 

3 

10.5 

10.6 

+.95 

4.7 

avg  0.05 

avg  4.7 

Weight 

Before 

After 

Corrected 

%  Diff. 

1 

8.212 

6.615 

2.46 

64.9 

2 

8.122 

.8.126 

2.43 

0.16 

3 

8.626 

8.217 

2.59 

15.8 

avg  8.0 

1  ■  Carbon 

Disultide  62 

.  5°o  24C 

:  6  18  86  ■! 

Thickness 

Before 

After 

%  Diff. 

Elong. 

1 

10.2 

9.9 

-2.9 

30 

2 

10.8 

5.2 

-52 

38 

3 

10.7 

8.9 

-17 

18 

avg  23.97 

avg  28.7 

Weight 

Before 

After 

Corrected 

%  Diff. 

1 

8.160 

8.213 

2.448 

2.17 

2 

8.165 

8.234 

2.450 

30.0 

3 

8.065 

7.921 

2.420 

6.0 

avg  19.2 

*  Glove  label  dissolved 
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Table  VII.  (continued) 

Degradation  Data  for  Butyl  Rubber  Gloves 

1  Sodiii'm 

Hydroxide  62°o  2-1 C 

6  26  86  Hi 

Thickness  Before 

After 

%  Diff. 

Elong. 

1 

10.3 

10.5 

♦1.9 

1.5 

2 

10.0 

10.0 

0 

0.38 

3 

10.6 

10.5 

-0.94 

0.69 

avg  0.95 

avg  0.86 

Weight 

Before 

After 

Corrected 

%  Diff. 

1 

6.226 

6232 

2.47 

024 

2 

8.200 

8.320 

2.46 

4.8 

3 

8.342 

6.126 

250 

65 

W9Q  4.5 

J  Sulfuric 

Arid 

.65°c 

„  23C 

6  25  86  ■jj 

Thickness  Before 

After 

%  Diff. 

Elong. 

1 

10.6 

10.6 

0 

none 

2 

9.96 

9.76 

-2.0 

none 

3 

10.7 

10.6 

-0.93 

none 

• 

avg  0.98 

Weight 

Before 

After 

Corrected 

%  Diff. 

1 

8.307 

8.359 

2.49 

2.09 

2 

7.949 

.7.944 

2.39 

0.21 

3 

8.260 

8.263 

2.48 

0.32 

avg  0.87 

BTetrahydrofuran 

62°o 

2 1C. 

6  18  86 

Thickness 

Before 

After 

%  Diff. 

Elong. 

1 

10.5 

10.3 

-1.9 

142 

2 

10.3 

8.8 

-14.6 

90.7 

3 

10.0 

8.8 

-11.2 

47.6 

avg  9.2 

avg  93.4 

Weight 

Before 

After 

Corrected 

%  Diff. 

1 

7.881 

8.258 

2.36 

16 

2 

8.163 

8.457 

2.45 

4 

3 

7.994 

7.261 

2.40 

11.1 

avg  10.4 

10 
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A.  Top  of  permeation  test 
cell  for  zippers 


B.  With  zipper  in  place 


APPENDIX  X 


PERMEATION  TEST  DATA  FOR  SEAM  SAMPLES 


(Data  Provided  by  Texas  Research  Institute  Under  Contract) 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  1 VALUATION  RECORD 


DESCRIPTION  OF  PRODUCT  EVALUATED 


TTFE;  Teflon  laminated  Moees 


J  - « - -  A  U - 

2 

3:  CONDITION  IEFOKE  TEST:  Onuaad.  no  wleible  Imperfections 
A:  MANUFACTURER:  Chenfeb  Tor 
5:  PRODUCT  I  DC  NT' 

6:  LOT  Ot  MANUFACTURER  PATE: 

7:  NOMINAL  THICKNESS:  40-30  nil 
6:  DESCRIPTION:  Materiel  wee  buff  colored 


2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texet  Reeeerch  Inatitute.  9063  Bee  Cevee  Road.  Austin.  Til 


2.  ANALYTICAL  METHOD: 

3.  TEMPERATURE:  22-23*? 
A.  COLLECTION  MEEIUmT" 

5.  COLLECTION  SYSTEM:  * 

6.  OT*ER  CONDITIONS:  ~ 


Continuoue  pnotoionleatlon  detection  with  e  10.20  eV  leap* 


Inch  cell  wee  used. /Detector 


>ereture 


7.  DEVIATIONS  FROM  ASIM  F739  METHOD: Flow  rete  to  cell  wee  100  cc/min. 


CBALUNCS  CHEMICAL 


COMPONENT  2 


CHEM  NAME(e)  :  Eth 
CAS  NUMBER(e):  lit 
CONC.  (IF  MIX)  N7A 
CHEMICAL  SOURCE  :UTi 


Ethyl  Acetete 


tdence 


A.  TEST  RESULTS 


1.  DATE  TESTED:  3-7-87 _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One 

3.  BREAKTHROUGH  TIME:  6  minutes 
A.  MIN  DETECTABLE  LIMIT  N/A 

3.  STEADY  STATE  PERMEATION  RATE 

6.  SAMPLE  THICKNESS:  48  mils 

7.  SELECTED  DATA  POINTS  N/A 


(Run  A) 


TIME 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 


8.  OTHER  OBSERVATIONS: 


>le  wee  seeled  in  ASTM  cell  with  2  Neoprene  geekete. 


5.  SOURCE  OF  DATA 

Semple  wee  run  by  Denies  McDonald  on  May  7.  1987. 
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Ethyl  Acototo  charged  Into 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 


TYPE:  Teflon  leninated  Nomex 
PROTECTIVE  HATERIXl  COPE:  OfeT 


CONDITION  BEFORE  TEST:  Unuacd,  r,  visible  imperfections 
MANUFACTURER:  Cheafab  Corp. 

PRODUCT  IDENTIfiCATON:  Seamed  4160 


N/A 


LOT  OR  MANUFACTURER  DATE: 

NOMINAL  THICKNESS:  40-50  nil _ _ 

TSCR1PTION:  Material  vas  buff  colored. 


2.  TEST  METHOD 


1. 

2. 

3. 

4. 

5. 

6. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 


ANALYTICAL  METHOD:  Continuous  photoioniaation  detection  with  a  10.20  eV  leap. 
TEMPERATURE:  22-25 *C 


COLLECTION  MEDIUM: 
COLLECTION  SYSTEM: 
OTHER  CONDITIONS: 


N: 


12 


7. 

DEVIATIONS  FROM  ASTM  F739  METHOD: 

Flow 

rate  to  cell  was  100 

cc/min. 

3.  CHALLENGE  CHEMICAL  1 

CttaDMEC  2 

3 

1. 

CKEM  NAME (a)  :  Ethyl  Acetate 

• 

e 

• 

N/A 

N/A 

2. 

CAS  NUMBER(s):  14 Hb4 

• 

• 

S/A 

N/A 

3. 

CONC.  (IF  MIX)  TO 

• 

• 

N/A  : 

N/A 

4. 

CHEMICAL  SOURCE: EM  Science 

• 

• 

“  N/A  : 

n/a 

4.  TEST  RESULTS 


1.  DATE  TESTED:  5-7-87 


2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  b7 


3.  BREAKTHROUGH  TIME:  7.5  minutes 

4.  MIN  DETECTABLE  LIMIT  n7a 

5.  STEADY  STATE  PERMEATION  RATE  N/a 

6.  SAMPLE  THICKNESS:  45  mils 

7.  SELECTED  DATA  POINTS  N/A 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS:  Sample  was  sealed  in  ASTM  cell  with  1  Neoprene  gaskets 
and  2  Teflon  gaskets. _ 


5.  SOURCE  OF  DATA 

Saaple  was  run  by  Denise  McDonald  on  May  7,  1987, 
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Ethyl  Acititi  charged  Into  calls 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 


1:  TYPE:  Teflon  laminated  Nomex 
2:  PROTECTIVE  MATERIAL  CODE;  068 


3: 

CONDITION  BEFORE  TEST:  Unused, 

no  visible  Imperfections 

a: 

MANUFACTURER:  Chemfab  Corp. 

5: 

PRODUCT  IDENTIFICATION:  Seamed 

5100 

6: 

LOT  OR  MANUFACTURER  DATE:  N/A 

7: 

NOMINAL  THICKNESS:  40-50  mil 

8: 

DESCRIPTION:  Material  vas  buff 

colored* 

2.  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Cavea  Road,  Austin,  TX 


2.  ANALYTICAL  METHOD:  Continuous  photoionization  detection  with  a  10.20  eV  lamp. 


3. 

TEMPERATURE:  22-25 "C 

4. 

COLLECTION  MEDIUM:  N, 

5. 

COLLECTION  SYSTEM:  N2 

6. 

OTHER  CONDITIONS:  1  inch  cell  was 

used. /Detector  Temperature  ■ 

100C. 

7. 

DEVIATIONS  FROM  ASTM  F73$  METHOD: 

Flow 

rate  to  cell  was  100  cc/mln. 

CHALLENGE  CHEMICAL  I 

• 

■CGMflOMENJ  2  i 

3 

1. 

CHEM  NAME(s)  :  Ethyl  Acetate 

• 

• 

• 

m 

N/A  : 

N/A 

2. 

CAS  MUMBER(s):  141-78-6 

• 

m 

N/A 

N/A 

3. 

Cc/S.  (IF  MIX)  TO 

• 

• 

N/A  : 

N/A 

4. 

CHEMICAL  SOURCE: EM  Science 

• 

e 

N/A  : 

N/A 

4.  TEST  RESULTS 

1.  DATE  TESTED:  5-7-87 _ _ _ _ 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  Q 

3.  BREAKTHROUGH  TIME:  96  minutes _ 

4.  MIN  DETECTABLE  LIMIT  N/A _ _ _ 

5.  STEADY  STATE  PERMEATION  RATE  N/A 

6.  SAMPLE  THICKNESS:  46  mils _ 

7.  SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10/ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS:  Sample  was  sealed  in  ASTM  cell  with  2  Neoprene  gaskets 
and  2  Teflon  gankets. _ 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  May  7,  1987. 
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Ethyl  Acetat  j  charged  Into  cefla 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


i.  DibCKirnoN  or  product  evaluated 


1:  TYPE:  Teflon  laminated  Nonex 

2:  PROTECTIVE  MATERIAL  CODE:  Ofefe _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 

4:  MANUFACTURER :  Chen- fab  Corp. _ _ 

5:  PRODUCT  IDENTIFICATION:  Seamed  5100 _ 

6:  LOT  OR  MANUFACTURER  DATE:  N/A 

7:  NOMINAL  THICKNESS:  40-50  ail _ 

6:  DESCRIPTION:  Materiel  was  buff  colored. 


2  TEST  METHOD 


1.  TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 

2.  ANALYTICAL  METHOD:  Continuous  photoionitation  detection  with  a  10.20  cV  lamp. 

3.  TEMPERATURE:  22-25 *C 

4.  COLLECTION  MEDIUM:  K? 

5.  COLLECTION  SYSTEM:  N? _ 

6.  OTHER  CONDITIONS:  1  inch  cell  was  used.  /  Detector  Teoperature  ■  100C. 

7.  DEVIATIONS  FROM  ASTM  F739  METHOD:  Flow  rate  was"  100  cc/min^ 


CHALLENGE  CHEMICAL 

1 

* 

• 

COMPONENT  2 

3 

1.  CHEM  NAME(s)  : 

Ethyl  Acetati 

• 

• 

• 

N/A 

N/A 

2.  CAS  KUKBER(s): 

141-78-6 

• 

• 

N/A 

3.  CONG.  (IF  MIX) 

N7A" 

• 

• 

N/A 

N/A 

4.  CHEMICAL  SOURCE 

:EM  Science 

• 

• 

N/A 

N/A 

4.  TEST  RESULTS 


1.  DATE  TESTED:  12-31-86 

2.  NUMBER  OF  SAMPLES  TESTED:  One  (Run  IV) 

3.  BREAKTHROUGH  TIME:  *60  minutes 

4.  MIN  DETECTABLE  LIMIT  .16  ppm 

5.  STEADY  STATE  PERMEATION  RATE  1.08  ufc/cm2/hr 

6.  SAMPLE  THICKNESS:  7  mils 

7.  SELECTED  DATA  POINTS  N/A  _ 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

8.  OTHER  OBSERVATIONS:  Sample  was  sealed  with  0.65  in.  TRI-SEAL  low  density 
polyethylene.  _ _ 

5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  December  31,  1986. 
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Chemical  Resistance  Testing  of  Seamed  5100 


Ethyl  Acotato  Charged  Into  colls  Switched  fro*  cells  to  standard  gas 


CHEMICAL  PROTECTIVE  CLOTHING  PRODUCT  EVALUATION  RECORD 


1.  DESCRIPTION  OF  PRODUCT  EVALUATED 

1:  TYPE:  Teflon  laminated  Nomex _ 

2:  PROTECTIVE  MATERIAL  CODE:  068 _ _ 

3:  CONDITION  BEFORE  TEST:  Unused,  no  visible  imperfections 
A:  MANUFACTURER:  Chemfab  Corp. 

5:  PRODUCT  IDENTIFICATION:  Seamed  Sl66 
6:  LOT  OR  MANUFACTURER  DATE:  N/A 
7:  NOMINAL  THICKNESS:  AO-SQ-jan 

8:  DESCRIPTION:  Material  was  buff  colored.  _ 


2.  TEST  METHOD 


1. 

2. 

3. 

A. 

5. 

6. 

7. 


TESTING  LABORATORY:  Texas  Research  Institute,  9063  Bee  Caves  Road,  Austin,  TX 
ANALYTICAL  METHOD:  Continuous  photoion" /.ation  detection  with  a  10.20  eV  lamp. 
TEMPERATURE:  22-25 °C  _ 


COLLECTION  MEDIUM: 
COLLECTION  SYSTEM: 
OTHER  CONDITIONS: 


1Z. 


JiL 


1  inch  cell  was  used. /Detector  Temperature  »  100  C. 


X.  CHALLENGE  CHEMICAL 


1. 

2m 

3. 

A. 


CHEM  NAME(s)  : 

CAS  HMSEft(s): 

CONC.  (IF  MIX) 


ASTM  F739  METHOD: 

Flow  rate  to  cell  was 

100  cc/min. 

i 

:  COMPONENT  2  j 

2 

Ethyl  Acetate 

• 

:  N/A 

N/A 

1A 1-78-6 

:  N/A 

N/A 

N/A 

:  N/A 

N/A 

:EM  Science 

:  N/A 

N/A 

A.  TEST  RESULTS 


1.  DATE  TESTED:  6-03-87 

2.  NUMBER  OF  SAMPLE'S  TESTED: 


One 


3. 

A. 

5. 

6. 

7. 


.17 


BREAKTHROUGH  TIME: 

MIN  DETECTABLE  LIMIT 
STEADY  STATE  PERMEATION  RATE 
SAMPLE  THICKNESS:  A7  mils 


No  breakthrough  was  observed  in  A. 5  hours. 


PPP 


n/a 


SELECTED  DATA  POINTS  N/A 


1. 

2. 

3. 

A. 

5. 

6. 

7. 

8. 

9. 

10. 


TIME 

CONCENTRATION 

CONCENTRATION 

CONCENTRATION 

• 

8.  OTHER  OBSERVATIONS:  Sample  was  sealed  on  both  sides  of  ASTM  cell  with 
1/4"  expanded  P.T.F.E.  cord. _ 


5.  SOURCE  OF  DATA 

Sample  was  run  by  Denise  McDonald  on  June  3,  1987. 


Ethyl  Acetate  charged  Into  coho  Switched  trod  ce»e  to  atandard  gaa 


APPENDIX  J 


INTERIM  REPORT  OF  SUIT  EXHAUST  VALVE  TESTING 


(Contractor  Report  by  Lawrence  Livenaore  National  Laboratory) 
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REPORT  TO  USC6 


Safety  Science  Group 


Hazards  Control 
Department 


Lawrence  Livermore  National  Laboratory 


T 


Evaluation  of  the  Performance  of  One-Way  Valves 
Used  in  Chemical  Protective  Suits* 


Introduction 

We  are  reporting  preliminary  results  from  a  study  on  low-pressure  vent 
valves  that  we  are  conducting  for  the  U.S.  Coast  Guard.  Test  results  from 
four  valves  will  be  discussed  here.  The  valve  currently  used  in  the  Coast 
Guard  totally-encapsulating  chemical  protective  (TECP)  suit  is  made  by 
Stratotech  Corporation.  A  second  suit  valve  that  was  evaluated  is  made  in 
Sweden  by  Trelleborg.  Then,  to  provide  a  comparison  for  the  evaluation,  we 
included  two  valves  that  are  used  in  respirators.  These  valves  are  made  by 
MSA  Corporation,  and  included  a  standard  fiapper  valve  and  a  pressure  demand 
valve. 

Background 

The  U.S.  Coast  Guard  has  developed  a  new  totally- encapsulating  suit  for 
the  protection  of  personnel  during  chemical  spill  response,  tow-pressure 
one-way  vent  valves  are  useo  in  the  suit  to  allow  escape  of  exhaust  air  from 
the  occupant's  self-contained  breathing  apparatus,  and  to  maintain  a  small 
positive  pressure  ( 1  to  3  inches  water  column  pressure)  inside  the  suit.  This 
latter  feature  minimizes  diffusion  or  penetration  of  chemical  vapors  through 
poor  seams,  material  punctures,  or  improperly  closed  zippers.  Satisfactory 
operation  of  these  valves  is  critical  to  the  functionality  and  protective 
qualities  of  encapsulating  suits. 

While  protection  factors  have  been  measured  for  the  overall  suit  in 
operation,  there  has  been  no  attempt  to  exclusively  determine  suit  exhaust 
valve  protection  factors.  Furthermore,  recent  overall  suit  testing  has  shown 
differences  in  suit  protection  factors  when  the  internal  suit  probe  is  located 
near  the  breathing  zone  as  compared  to  locating  the  probe  internally  near  the 
exhaust  valve.  This  information  indicates  that  diffusion  of  the  challenge 
agents  through  the  suit  exhaust  valves  may  be  significant. 


•This  work  was  performed  under  the  auspices  of  the  U.S.  Department  of  Energy 
by  Lawrence  Livermore  National  Laboratory  under  contract  No.  W-7405-ENG-48 . 
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Experimental  Considerations 

We  prepared  an  experimental  system  that  would  provide  for  a  high  degree 
of  control  over  the  valve  environment.  A  small  cast  aluminum  box  (roughly  9 
inches  long  by  5  inches  wide  by  6  inches  high)  was  fitted  with  several 
openings  to  provide  for  breathing  and  test  air  inputs,  analytical  sampling 
ports  and  environmental  measurements  (pressure,  temperature).  A  diagram  of 
the  box  is  shown  in  Fig.  1.  The  box  was  constructed  so  that  a  plastic  plate 
could  be  inserted  between  the  two  halves.  At  the  center  of  the  plate,  a 
recessed  orifice  was  machined  that  allowed  the  different  valves  to  be  inserted 
with  a  leak  tight  seal.  When  the  box  and  plate  were  assembled,  the  valve  was 
positioned  to  function  as  the  only  conduit  between  the  two  resulting 
compartments.  One  compartment  could  then  function  as  the  "inside"  of  a  TECP 
suit,  and  the  ottier  as  the  "outside 

The  complete  assembly  was  tested  for  leakage  with  a  Stratotech  valve 
installed.  A  solid  cap  was  threaded  onto  the  inside  half  of  the  valve.  The 
outside  compartment  was  filled  with  methane  from  a  lecture  hottle.  -With  the 
pressure  differential  between  the  two  chambers  at  aero,  no  methane  was 
detected  within  the  second  (inside)  chamber.  We  interpreted  this  data  tc 
that  the  test  box  was  leaktight  when  the  insert  plate  containing  a  valve  wa^ 
installed.  Conversely,  with  the  cap  removed,  future  measurement  of  methane  in 
the  inside  cnamber  would  have  to  indicate  the  valve  as  the  source  of 
penetration.  A  diagram  of  the  Stratotech  valve  ir,  this  testing  arrangement  is 
shown  in  Fig.  2. 

A  schematic  of  the  complete  test  assembly  is  given  in  Fig.  3.  The  top 
left  of  the  diagram  shows  a  source  of  air  that  allowed  precise  control  of 
flow,  temperature,  and  relative  humidity  (Miller-Nelson  Research,  HCS-301). 

At  the  top  center  is  shown  a  source  (lecture  bottle)  of  test  gas  (methane) 
which  can  be  added  to  the  air  flow  through  a  mass  flow  controller.  The 
mixture  of  air  and  test  gas  is  passed  through  a  calibrated  infrared  analyzer 
(Foxboro  Corporation,  Miran  1A)  to  measure  test  gas  concentration.  When  pure 
methane  was  used  in  this  work,  the  air  source  and  infrared  analyzer  were 
disconnected  and  the  methane  from  the  lecture  bottle  passed  through  the  mass 
flow  controller  and  then  directly  to  the  test  chamber. 


T'3 


The  previously  described  test  box  is  shown  ss  a  diviced  box  in  the  lower 
right  of  the  schematic.  Also  shown  are  the  probes  Tor  differential  pressure 
measurement  between  the  two  chambers  of  the  box.  In  addition,  a  single 
pressure  transducer  could  be  placed  in  either  part  of  the  box  to  measure 
chamber  pressure  relative  to  the  atmosphere.  Finally,  the  exhaust  flow  from 
the  lower  half  of  the  box  was  checked  for  temperature  with  a  thermistor  probe 
(*S!  Series  700,  Yellow  Springs  Instrument  Company)  and  a  digital  thermometer 
(Cole-Parmer  Hodel  8502*20).  A  comparison  of  temperature  was  continually  made 
between  the  test  box  exhaust  flow  and  either  the  controlled  air  source  or  the 
room  air.  The  concentration  of  test  gas  within  the  inside  chamber  of  the  box 
was  measured  with  a  calibrated  total  hydrocarbon  analyzer  (Beckman,  Hodel  MOO, 
FID  principle) . 

We  chose  methane  as  a  test  gas  for  several  reasons.  First,  under  the 
contmions  of  tfcifc  experiment,  this  gas  is  inert  to  the  materials  mo  in  the 
amvciml  valves.  Second,  this  hydrocarbon  can  be  detected  at  very  low  levels 
aiim  conventional  methods.  In  addition,  the  THC  can  he  calitrmxcd  to  measure 
methane  over  a  very  large  linear  dynamic  range.  Finally,  the  measured 
diffusion  coefficient  for  methane  is  on  the  same  order  of  magnitude  as  that 
reported  for  hydrogen1,2,  and  gaseous  diffusion  of  the  compound  is  therefore 
quite  rapid. 

Test  Results 

Our  first  test  was  to  observe  the  valves  under  static  conditions,  i.e., 
without  use  cf  simulated  breathing.  A  valve  was  installed  in  the  plastic 
insert,  arc  the  plate  was  assembleo  between  the  box  halves.  The  outside 
chamber  of  the  test  box  was  filled  with  pure  methane.  Leakage  rates  were 
determined  from  the  change  in  the  observed  concentration  of  methane  in  the 
inside  chamber  over  a  specified  time  period.  The  calculated  volume  of  the 
upper  chamber  is  1 6 1 6  om^  (2M.M  cm  x  13.0  cm  x  5.1  cm).  If  we  take  the 
definition  of  parts-per-million  by  volume  to  be  ppmv  :  [(vol.  of  analyte)  / 
(vol.  of  dilutant)]  x  10^,  and  then  make  the  appropriate  substitutions,  the 
leak  rates  can  be  determined. 
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Two  valves  were  testec  in  this  manner,  the  Stratotecn  valve,  and  the  MSA 
positive  pressure  valve.  After  an  initial  measurement  at  a  pressure 
differential  of  2ero,  compressed  air  was  forced  to  the  inside  chamber  through 
a  precision  vaive,  and  the  new  concentration  recorded  over  time  at  the  higher 
pressure.  The  result  of  c ..  preliminary  testing  is  shown  in  Fig.  •♦.  Our 
technique  shows  an  observable  leak  of  the  outside  gas  into  the  inside 
chamoer.  To  provide  comparison,  we  make  reference  to  the  current  Bureau  of 
Mines  Standard  fo**  Respiratory  Protection  Devices. ^  The  standard  used  by  the 
Bureau  of  Mines  is  the  same  as  that  reported  in  use  by  the  Chemical  Warfare 
Service  during  WW1 1 .  In  this  standard,  the  designated  respirator  exhalation 
valve  leakage  is  not  to  exceed  30  ml  min*1  at  a  suction  of  25  mm  of  water 
column  he.ght.  The  implication  from  this  standard  is  that  there  is  measur Me 
leakage  through  respirator  exhaust  valves  under  normal  operating  conditions. 

To  provide  data  comparable  to  the  respirator  standard,  the  suit's  one-way  vent 
valves  would  have  to  be  tasted  In  the  same  manner. 

Our  next  experiment  was  to  observe  the  valves  during  the  simulated 

breathing  provided  from  a  breathing  machine.  We  tested  four  valves  at  two 
separate  breathing  rates,  10  and  20  breaths  min*1,  respectively.  In  all  cases 
except  one,  a  constant  inside  concentration  of  methane  was  achieved.  Our 
technique  was  to  observe  the  background  signal  of  the  THC  analyser  with  the 
breathing  machine  on,  and  ther.  to  fill  the  outside  compartment  of  the  box  with 
methane.  The  internal  concentration  of  methane  would  rise  and  then  level  off 
at  an  equilibrium  value,  which  is  the  data  reported  in  Fig.  5.  The  exception 
occurred  with  the  MSA  pressure  demand  valve  at  the  10  cycle  min*1  breathing 
rate.  Over  the  10-min  duration  of  the  test,  the  internal  concentration 
continued  to  rise  (at  a  rate  of  b . 8  yl  min*1). 

In  all  the  other  cases  except  one,  we  observed  the  internal  concentration 
to  fluctuate  within  a  few  ppmv.  The  single  exception  was  that  the  Trelleborg 
valve  exhibited  large  oscillations  around  an  average  internal  concentration. 

It  is  these  (sawtooth  appearing)  concentration  variations  that  are  shown  in 
the  bar  graph  of  Fig.  5.  Finally,  in  addition  to  the  small  sinusoidal  type 
fluctuations  seen  in  the  other  valves,  und  the  large  variation  seen  in  the 
Trelleborg  valve,  there  was  in  every  case  a  very  small  oscillation 


superimposed  on  the  general  trend.  This  occurred  in  exact  sequence  with  the 
cycles  of  the  breathing  machine.  We  could  only  attriOwte  this  fluctuation  to 
immediate  changes  that  occurred  when  the  valve  opened  and  closed. 

We  also  made  observations  of  the  differential  pressure  during  operation 
of  the  breathing  machine.  This  was  done  for  each  valve  and  was  recorded  as  a 
positive  pressure  within  the  inner  chamber  relative  to  tr.e  pressure  within  the 
outside  chamber.  The  data  are  presented  graphically  in  Fig.  6.  This  data 
separated  the  four  valves  by  pairs.  The  two  valves  that  were  controlled  by 
spring  tension  (to  open  only  after  a  certain  pressure  threshold  was  attained) 
allowed  larger  internal  chamber  pressures.  The  two  flapper  type  valves 
maintained  lower  pressures.  The  pressures  seen  were  higher  at  faster 
breathing  rates,  and  again  the  flapper  type  valves  maintained  lower  pressure 
than  the  spring  tension  valves. 

Conclusions 

We  have  developed  a  method  to  test  TECP  vent  valves.  This  method 
isolates  the  valve  “between  two  chambers  and  tests  for  leakage  of  the  valves  hy 
measuring  concentration  of  a  test  gas  in  the  inside  chamoer  of  the  test  box. 
The  use  of  a  removable  plate  that  contains  a  valve  installed  in  a  leaktight 
manner  allows  for  simple  and  rapid  exchange  of  valves  for  testing.  Our 
preliminary  data  indicates  that  there  is  leakage  of  the  test  gas  under 
normally  closed  conditions  (zero  differential  pressure).  When  the  pressure  on 
the  inside  chamber  is  increased,  this  .eak  rate  is  observed  to  decrease.  One 
conclusion  that  follows  from  these  te«=t  results  is  that  the  vent  valves  may  be 
a  major  leak  source  for  the  intact  suit.  Further  research  is  necessary  to 
allow  more  general  conclusions  tc  be  drawn. 
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Figure  Captions 


Figure  1.  A  schematic  of  the  cast  aluminum  box  that  was  used  in  the  valve 
testing  experiment. 

Figure  2.  drawing  of  the  Stratotech  valve  as  it  appears  when  installed  in 
the  PlexiglasR  plate. 

Figure  3.  Schematic  of  the  experimental  test  system  used  in  the  study  on  one' 
way  vent  valve  performance. 

Figure  4.  Graphic  representation  of  the  leak  rates  observed  during  static 

leak  testing  of  one-way  vent  valves. 

Figure  5.  Graphic  representation  of  the  concentration  of  methane  observed  in 
the  "inside"  chamber  of  the  test  box  during  simulated  breathing. 

Figure  6.  Differential  pressure  observed  with  different  valves  during 
breathing  machine  operation. 
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APPENDIX  K 


EVALUATION  OF  SUIT  INTEGRITY  IN  PROTECTION  FACTOR  TESTS 


(Contractor  Report  by  Lawrence  Livermore  National  Laboratory) 


TECP  sun  TEST  PROTOCOL 
far 


USCG/USFA  PROJECT 


Safety  Science  Group 


Hazards  Control 
Department 


Lawrence  Livermore  National  Laboratory 


Introduction 

The  need  to  provide  complete  encapsulation  of  workers  to  el  low  them  to 
carry  out  their  jobs  safely  Is  becoming  very  commonplace.  Such  jobs  as 
hazardous  material  response,  toxic  waste  dump  cleanup,  and  chemical 
manufacture  and  use  require  complete  encapsulation  of  employees  routinely  or 
during  accidents.  With  the  Increase  use  of  complete  encapsulation  In  the 
workplace,  a  high  degree  of  performance  Is  now  expected  from  commercially 
available  totally-encapsulating  chemical  protective  (TECP)  suits.  This  high 
degree  of  performance  was  also  Identified  by  John  B.  Horan,  Head,  Division  of 
Safety  Research,  National  Institute  for  Occupational  Safety  and  Health,  when 
He  -referred  to  chemical  protective  clothing  es  "the  last  Tine  of  defense’  for 
the  worker. 

A  TECP  suit  Is  made  up  of  many  exponents  (Fig.  1).  Hany  of  these 
components  are  In  themselves  Individual  Items  of  chemical  protective  clothing 
for  which  chemical  permeation  data .Is  available.  Some  Items  however,  such  as 
suit  closures,  vent  valves,  lens  material,  suit  membranes,  and  seams  are 
unique  to  a  TECP  suit  and  therefore  require  Individual  chemical  permeation 
testing.  This  type  of  data  however,  does  not  provide  the  user  with  a  measure 
of  complete  TECP  suit  integrity.  To  measure  the  complete  Integrity  and 
performance  of  TECP  suits,  quantitative  chamber  testing  can  be  useo.  By 
simultaneously  using  both  an  aerosol  and  gas  test  agent  one  can  determine  the 
TECP  suit  leak  rate  accurately.  If  these  measurements  are  made  while  the  suit 
Is  being  worn  by  a  person  performing  a  series  of  exercises,  a  good  estimate  of 
field  TECP  suit  performance  can  be  obtained. 
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aerosol  polyethylene  glycol  Molecular  weight  400  (PEG  400)  detection  systems 
will  be  used.  The  Freon*  12  subsystem  uses  a  man-test  chamber  concentration 
of  1000  ppm  as  determined  by  a  Wilks  Model  1A  Infrared  spectrophotometer.  The 
Interior  of  the  TECP  suit  Is  monitored  for  Freon*  12  Intrusion  using  a  Varlan 
Model  2700  gas  chromatograph  (GC)  equipped  with  an  electron  capture  detector 
(ECO).  Since  the  GC/ECD  detection  limit  for  Freon*  12  Is  0.01  -  0.001  ppm, 
this  measurement  technique  enables  one  to  measure  an  Intrusion  coefficient  of 
100,000  to  1,000,000.  A  gas  sampling  valve  Is  used  to  collect  discrete 
samples  from  the  Interior  TECP  suit  air  approximately  every  two  minutes. 

To  measure  the  aerosol  concentrations  in  the  man-test  chamber  (Fig.  2) 
end  wtthtn  “the  TECP  suit  a  Phoenix  Precision  ItntnjmerPt's  Hodel  JM  7TOD 
forward  light  scattering  photometer  will  be  used.  The  test  aerosol  of  P£6  400 
will  be  generated  using  a  Laskln  nozzle  generator  which  creates  a  mass  median 
aerosol  diameter  aerosol  of  approximately  0.68  )m,  sg  ■  2.10.  Aerosol 
concentrations  within  the  man-test  chamber  will  be  25  i  5  mg/M3.  A  sample  of 
two  liters  per  minute  is  withdrawn  from  the  suit  and  passed  through  the 
photometer  providing  a  real  time  measure  of  aerosol  concentrations  within  the 
suit. 

Sample  line  penetrations  into  the  TECP  suit  will  take  advantage  of 
existing  penetrations  for  such  things  as  airline  cooling  or  conmunicatlon.  If 
these  types  of  penetrations  are  not  available  a  cuff  ring  with  sampling  port 
will  be  attached  using  a  removable  glove  connection.  If  these  methods  are  not 
applicable  a  hole  will  be  cut  In  the  suit  and  a  sampling  line  will  be  sealed 
Into  the  suit.  The  last  method  Is  the  least  desirable  but  necessary  when  no 
other  sampling  line  penetration  is  available.  The  minimum  number  of 
connections  necessary  to  connect  the  sampling  line  to  the  proper  monitoring 
Instrument  will  be  used  with  a  minimum  length  of  sampling  line.  During  a 
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typical  test,  samples  of  both  Freon*  12  and  PEG  400  will  be  taken 
simultaneously  and  used  to  determine  TECP  suit  performance. 

A  series  of  light  exercises  have  been  choser.  to  stress  the  suit  In  a 
manner  similar  to  typical  work  routines.  Each  exercise  Is  carried  out  for  two 
minutes  completing  the  prescribed  number  of  repetitions. 

o  Stand  In  place. 

o  Raise  hands  from  waist  to  above  the  head,  completing  at  least  15 
raising  motions  per  minute. 

o  Walk  In  place  completing  at  least  15  raising  motions  of  each  leg  per 

minute. 

o  Touch  the  toes,  making  at  least  10  complete  motions  of  the  arms  from 
above  the  head  to  the  toes  per  minute. 

o  Perform  deep  knee  bends,  making  at  least  10  complete  standing  and 
squatting  motions  per  minute. 

o  Repeat  complete  exercise  series. 

o  Exit  man-test  chamber. 

The  exercise  series  requires  approximately  20  minutes  plus  donning  and 

doffing  time.  A  30-minute  SC6A  bottle  will  work  some  of  the  times,  but  a  60- 
minute  bottle  Is  preferred. 


Two  USCG/USFA  TECP  suits  will  be  evaluated  along  with  single  suits  from 
four  commercial  manufacturers. 

Data  Analysis 

The  output  from  the  photometer,  GC/ECD  and  infrared  spectrophotometer 
will  be  collected  on  a  DEC  LSI  11/23  lab  computer.  Suit  intrusion 
coefficients1  will  be  calculated  for  both  aerosol  and  FreonR  12  test  agents 
and  their  results  compared.  Graphs  showing  these  intrusion  coefficients  will 
be  included  in  the  final  report. 

To  determine  if  various  components  of  the  TECP  suit  are  leaking  the 
haemal  samplings  Tines  will  t*  placed  in  close  proximity  *■»  -*he  component  In 
4ues2ioo. 

Final  Report 

A  final  report  will  be  prepared  summarizing  the  results  of  the  various 
TECP  suits  along  with  any  conclusions  with  reference  to  specific  suit 
component  performance. 


1  Intrusion  Coefficient  •  Outside  Concentration... 

Interior  Suit  Concentration 


Suit  Design 


Figure  1.  The  configuration  and  design  of  type  f  and  Type  II 
totally-encapsulating  chemical -protect ive  suits. 


Safety  science  group  environmental  test  facility 


Figure  2.  Safety  Science  Group  man-test  chambef  layout  and  monitoring  equipment. 
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Introduction 


In  our  report  titled,  "TECP  Suit  Test  Protocol  for  USCG/USFA  Project"  we 
discussed  the  general  design  of  a  totally  encapsulating  chemical  protective 
(TECP)  suit  and  the  test  method  we  have  developed  to  evaluate  the  TECP  suit 
performance.  In  this  report  we  will  summarize  the  results  from  our  test  on 
the  new  U.S.  Coast  Guard's  TECP  suit  made  from  Tef1onR-coated  NomexR  fabric 
(Figure  1). 

Human  Subjects  Approval 

The  Lawrence  Livermore  National  Laboratory  (LLNL)  is  operated  by  the 
University  of  California  for  the  U.  S.  Department  of  Energy  (DUE).  DUE 
requires  that  all  experiments  involving  human  volunteers  at  LLIIL  must  te 

reviewed  by  the  Human  Subjects  Committee  and  found  acceptable.  The 
experimental  test  procedures  described  in  this  report  have  been  reviewed  and 
approved  by  the  Human  Subjects  Committee. 

Experimental  Description 

Freon  Leak  Detection  System 

To  measure  TECP  suit  leak  rates  accurately,  a  separate  gas  (FreonR  12) 
and  aerosol  [polyethylene  glycol  molecular  weight  400  (PEG  400)]  detection 
systems  is  used.  The  FreonR  12  subsystem  uses  a  man- test  chamber 
concentration  of  1000  ppm  as  determined  by  a  Wilks  Model  1A  Infrared 
spectrophotometer.  The  interior  of  the  TECP  suit  is  monitored  for  FreonR12 
Intrusion  using  a  Varian  Model  2700  gas  chromatograph  (GC)  equipped  with  an 
electron  capture  detector  (ECD).  The  sampling  time  for  the  GC  sampling 
loop  is  two  minutes.  In  an  upgrade  of  this  system  a  second  sampling  loop 


and  ECD  detector  Is  being  added.  Thus*  by  alternating  the  sampling  cycles, 
a  sample  can  be  collected  approximately  every  minute.  Since  the  6C/ECD 
detection  limit  for  Freon**  Is  0.01  -  0.001  ppm,  this  measurement  technique 
enables  SSG  to  measure  a  suit  Intrusion  coefficient  of  100,000  to 
1,000,000. 


Aerosol  Leak  Detection  System 


The  aerosol  concentrations  In  the  man-test  chamber  and  within  the  TECP 


suit  were  measured  using  a  Phoenix  Precision  Instrument's  Model  JM  7000 
forward  light  scattering  photometer.  The  test  aerosol  of  PEG  400  was 
Venerated  trsltrg  a  Las  kin  noz2le  venerator  which  treated  e  mass  median 
aerosol  diameter  of  approximately  0.68  pm,  sg  •  2.10.  Aerosol 
concentrations  within  the  man-test  chamber  were  25  ±  5  mg/M^.  A  sample  of 
two  liters  per  minute  was  withdrawn  from  the  suit  and  passed  through  the 
photometer,  providing  a  real  time  measure  of  aerosol  concentrations  witn’n 


the  suit. 


Suit  Modifications 

Sample  line  penetrations  into  the  TECP  suit  would  normally  take 
advantage  of  existing  penetrations  for  such  things  as  airline  cooling  or 
communication.  Since  no  penetration  was  available  in  the  U.S.  Coast  Guard 
TECP  suit,  a  hole  was  cut  in  the  suit  to  enable  the  mounting  of  a  sealed 
sampling  line.  The  hole  was  located  in  a  reinforced  section  in  the  front 
waist  area  of  the  suit.  The  minimum  number  of  connections  necessary  to 
connect  the  sampling  line  to  the  proper  monitoring  instrument  were  used 
with  a  minimum  length  of  sampling  line.  During  the  TECP  suit  test,  samples 
of  both  Freon**  12  and  PEG  400  were  taken  simultaneously  and  used  to 
determine  TECP  suit  performance. 
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Exercise  Protocol 


A  series  of  light  exercises  were  chosen  to  stress  the  suit  in  a  manner 
similar  to  typical  work  routines.  Each  of  the  following  exercises  was 
carried  out  for  two  minutes  completing  the  prescribed  number  of 
repetitions.  The  exercises  were  carried  out  in  the  Safety  Science  Group's 
man-test  chamber  (Figure  2). 

o  Stand  In  place. 

o  Raise  hands  tram  waist  to  at*»ve  the  head,  completing  at  least  IS 
raising  motions  jer  minute. 

o  Walk  in  place  completing  at  least  15  raising  motions  of  each  leg 
minute. 

o  Perform  deep  knee  bends,  making  at  least  10  complete  standing  and 
squatting  motions  per  minutes. 


o  Touch  the  toes,  making  at  least  10  complete  motions  of  the  arms  from 
above  the  head  to  the  toes  per  minute. 


o  Repeat  complete  exercise  series. 


o  Exit  man-test  chamber. 
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The  exercise  series  required  approximately  20  minutes  plus  donning  and 
doffing  time.  A  30-minute  SCBA  bottle  provided  enough  experimental  time, 
but  a  60-minute  bottle  was  used  because  of  Its  additional  weight  and 
duration. 

Internal  Pressure  Monitoring 

The  pressure  Inside  the  TECP  suit  was  measured  using  a  Valldyne  model. 
P24  pressure  transducer  with  a  range  of  ±15"  water  gauge  (wg)  and  an 
accuracy  ±0.08"  wg. 

Vent  Voir, ne  Monitoring 

Hie  volume  of  air  exhausted  from  the  TECP  suit  was  measured  using  a 
Kurtz  Instruments,  Inc.  flow  meter  equipped  with  a  probe  for  Model  505 
which  was  placed  in  a  specially  designed  tube. 

Data  Analysis 

The  output  from  the  photometer,  GC/ECD,  infrared  spectrophotometer, 
pressure  transducer,  and  flow  monitor  was  collected  on  a  DEC  LSI  11/23  lab 
computer  at  a  sampling  rate  of  250  ms  per  entry.  Suit  intrusion 
coefficients*  or  protection  factors  were  calculated  for  both  aerosol  and 
FreonR  12  test  agents.  Graphic  output  from  the  computer  was  plotted  as  the 
concentration  of  aerosol  penetrating  the  suit  interior  (suit  penetration) 
during  the  various  exercises.  Real  time  pressure  and  flow  traces 
throughout  the  various  exercises  were  also  recorded.  The  actual  results 
are  presented  in  the  Experimental  Results  Section  and  a  discussion  of  their 

meaning  is  presented  in  the  Discussion  and  Conclusion  Sections. 

.  „ .  ,  ,  Outside  Concentration 

Intrusion  Coefficient  -  Interior'  Suit  ConcenFratfon 
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Figure  1.  United  States  Coast  Guard's  totally  encapsulating  chemical 
protective  suit  design.  _s_ 


Figure  2.  Saftey  Science  Group  man-test  chamber. 


Experimental  Results 

Figures  3  through  Figure  39  and  Table  1  present  the  various  experimental 
parameters  recorded  during  each  of  the  three  test  runs.  Due  to  start  up 
conditions  and  monitoring  or  recording  failures,  some  experimental 
parameters  were  not  recorded.  All  experimental  data  which  was  collected  Is 
presented,  nothing  has  been  omitted  by  the  Investigator. 
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Figure  3.  Internal  TECP  suit  pressure  for  standing  in  place  and  rasing  the 
hands  above  the  head. 
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Figure  4.  Internal  TECP  suit  pressure  for  running  in  place  and  during 
knee  bends. 


-9- 


Figure  5.  Internal  TECP  suit  pressure  for  touching  the  toes  and  standing 
in  place. 
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Figure  6.  Internal  TECP  suit  pressure  for  standing  in  place  and  rasing  the 
hands  above  the  head. 
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Figure  7.  Internal  TECP  suit  pressure  for  walking  in  place  and  during 
knee  bends. 
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Figure  9.  TECP  suit  aerosol  penetration  (BZ)  and  pressure  plots  for 
standing  in  place. 
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Figure  11.  TECP  suit  aerosol  penetration  (BZ)  and  pressure  plots  for 
walking  in  place. 
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Figure  13.  TECP  suit  aerosol  penetration  (BZ)  and  pressure  plots  for 
touching  the  toes. 
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Figure  15.  TECP  suit  aerosol  penetration  (WZ)  and  pressure  plots  for 
standing  in  place. 
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Figure  21.  TECP  suit  aerosol  penetration  (BZ)  and  pressure  plots  for 
standing  in  place. 
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Figure  23.  TECP  suit  aerosol  penetration  (BZ)  and  pressure  plots  for 
walking  in  place. 


Figure  24.  TECP  suit  aerosol  penetration  (BZ)  and  pressure  plots  during 
knee  bends. 


Figure  25.  TECF  suit  aerosol  penetration  (BZ)  and  pressure  plots  for 
touching  the  toes. 
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Figure  26.  TECP  suit  aerosol  penetration  (BZ)  and  pressure  plots  for 
standing  in  place. 
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Figure  27.  TECP  suit  aerosol  penetration  (WZ)  and  pressure  plots  for 
walking  in  place. 
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Figure  28.  TECP  suit  aerosol  penetration  (WZ)  and  pressure  plots  during 
knee  bends 
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Figure  29.  TECP  suit  aerosol  penetration  (WZ)  and  pressure  plots  for 
touching  the  toes. 
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Figure  30.  TECP  sail  pressure  and  How  plots  for  standing  in  place. 
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Figure  31.  TECP  suit  pressure  and  flow  plots  for  raising  the  hands. 

-36- 


93.0 


MAKING  IN  P(-ACE,  BREACHING  AREA^  TEST  «3 


93.5 


94.0  94.5 

TIME  (MIN) 


95.0 


95.5 


Figure  32.  TECP  suit  pressure  and  flow  plots  for  walking  in  place. 
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Figure  34.  TECP  suit  pressure  and  How  plots  for  touching  the  toes. 
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Figure  35.  TECP  suit  pressure  and  flow  plots  standing  in  place. 
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Fife  re  36.  Bar  chart  showing  achieved  protection  factors  Tot  various 
exercises  while  wearing /he  Coast  Guard's  Tcflon^/Nomcx** 
TECP  suit  and  sampling  in  the  breathing  zone  for  FreonR. 
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Figure  37.  Bar  chart  showing  achieved  protection  factors  for  various 
exercises  while  wearing  the  Coast  Guard'sTeOon  /Nome* 
TECP  suit  and  sampling  in  the  breathing  zone  for  PEG  400. 
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figure  38.  Bar  chart  showing  achieved  protection  factors  for  various 
■euerciaes  elulc  wearing  Hit  Cwat  Geanl  VTellonR/Nofney* 
TECP  suit  and  sampling  at  the  vent  valve  zone  for  Freon1*. 


Figure  39.  Bar  chart  showing  achieved  protection  factors  for  various 
exercises  while  wearing  the  Coast  Guard'sTeflonR/NomexR 
TECP  suit  and  sampling  at  the  vent  valve  zone  for  PEG  400. 


Table  1.  Approximate  Internal  suit  pressure  variation  (positive  Inches  water 
gauge)  during  man  tests. 
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Discussion 


The  actual  leak  rate  of  TECP  suits  has  not  been  measured  accurately  In 
hazardous  material  accidents.  This  lack  of  monitoring  data  Is  mainly  due  to 
the  complicated  nature  of  met  accidents  along  with  their  unknown  schedule. 

To  obtain  a  reasonable  estimate  of  TECP  suit  performance  In  "HazMat" 
operations  a  laboratory  experiment  has  been  designed  to  measure  simulated  TECP 
suit  Intrusion  coefficients  of  the  Coast  6uard's  new  Teflon^-coated  KomexR 
suit.  A  man-test  chamber  equipped  with  both  aerosol  and  gas  leak-rate 
monitoring  equipment  was  used.  A  series  of  light  exercises  designed  to  stress 
the  various  parts  of  the  TECP  suit  was  followed.  The  pressure  Inside  the  TECP 
suit  %ms  monitored  continuously  during  the  various  exercises.  The  venting 
flaw  rate  was  also  measured  during  one  of  the  test  rims. 

Until  this  evaluation,  there  has  been  no  Information  available  describing 
the  variation  in  internal  pressure  and  venting  flow  rate  of  a  TECP  suit  during 
actual  use.  Table  1  summarizes  the  various  pressure  extremes  in  the  suit. 

They  range  from  ♦  0.1  to  ♦  7.8  Inches  w.g  This  Indicates  that  the  positive 
pressure  vent  valves  do  function  as  planned.  The  restrictions  to  movement  due 
to  suit  tightness  from  being  pressurized  was  found  to  be  acceptable.  The 
actual  value  of  the  positive  pressure  however,  at  reducing  leak  rates  Into  the 
suit.  Is  still  unproven.  This  Information  was  also  useful  background 
information  for  establishing  the  Inflation  pressures  of  ASTM's  "Standard 
Practice  for  Pressure  Testing  of  Gas  Tight  Totally  Encapsulating  Chemical 
Protective  Suits"  (ASTM  F  1052).  It  also  provides  a  measure  of  the  minimum 
strength  suit  materials,  seams,  and  components  must  have.  The  venting  flow 
rate,  on  the  other  hand,  provides  an  accurate  measure  of  the  volume  of  air 
vented  from  the  suit  during  the  various  exercises. 
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If  one  examines  the  plot  of  TECP  suit  pressure  vs  time  for  standing  In 
place  In  Figs.  3,  5,  6,  and  8,  a  measure  of  the  positive  pressure  vent  valve 
performance  can  be  obtained.  An  eyeball  average  of  the  peaks  produces  an 
average  cracking  pressure  of  between  2.8  to  3.0  Inches  w.g.  The  pattern  Is 
somewhat  Irregular  because  It  Is  dependent  on  the  breathing  patterns  of  the 
human  subject  and  body  movements  which  depress  the  suit  volume.  The  pressure 
plot  for  standing  In  place  In  Fig.  8  however.  Illustrates  the  relatively  small 
operational  range  under  which  the  valves  can  open  and  close  (AP  approximately 
1/2  inch  w.g.).  Since  there  were  three  vent  valves  In  the  suit  during  this 
test  series,  one  cannot  Identify  pressure  variations  due  to  individual  valve 
cracking  pressure  differences .  It  can  he  said  qualitatively  tram  the  vent 
valve  sounds  that  only  one  valve  venting  vat  af  Hie  the,  especially 
during  the  standing  In  place  exercise.  The  need  for  more  than  one  valve  Is 
also  questionable  from  this  observation  and  the  corresponding  pressure 
traces.  The  ability  of  the  Stratotech  one-way  vent  valve  to  operate  at  i 
adjusted  cracking  pressure  of  2  Inches  w.g.  Is  also  questionable  due  to  the 
2.8  to  3.0  inches  w.g.  operational  range  which  was  observed  throughout  this 
experiment. 

By  comparing  aerosol  suit  penetration  vs  t^me  to  the  pressure  variation 
vs  time,  a  measure  of  the  effect  of  suit  leakage  to  pressure  variation  can  be 
obtained,  A  careful  review  of  Figs.  9-14  and  21  -  26  where  aerosol 
penetration  In  the  breathing  zone  vs  time  Is  compared  to  Internal  suit 
pressure  vs  time  does  not  produce  an  obvious  relationship.  The  lack  of 
pressure  vs  leak  rate  relationship  for  the  vent  valve  zone  (VVZ)  In  Figs. 

15  -  20  and  27  -  29  can  also  be  seen.  Additional  experiments  will  have  to  be 
made  on  a  more  detailed  basis  before  this  relationship  can  be  completely 
understood. 
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In  Figs.  36  and  37  the  average  protection  factors  for  the  various 
exercl  es  are  Illustrated  as  measured  by  Freon1*  12  and  PEG  penetration  In  the 
breathing  zone  area  of  the  suit.  There  Is  a  minimum  of  variability  between 
the  two  methods  In  this  sampling  area.  This  Is  Indicative  of  good  mixing  of 
the  challenge  agents  before  they  reach  the  sensors  and  general  agreement  with 
reference  to  the  existence  and  magnitude  of  the  TECP  suit  leaks.  Since  the 
Freon  monitoring  system  uses  grab  samples  to  analyze*  It  can  be  expected  to 
miss  leak  rate  peaks*  especially  If  they  are  short  In  duration. 

The  PEG  monitoring  system  operates  on  a  continuous  basis  and  gives  a 
better  measure  of  the  overall  suit  leak  rate.  The  large  variability  between 
ttm  protection  factors  «s  measured  by  freon*  12  end  PEG  ire  therefore 
wnderstondeblm  If  the  challenge  agent  occurs  In  pulses  which  ere  not  mixed 
well.  Thus,  a  more  accurate  measurement  of  VVZ  leakage  Is  provided  by  the  PEG 
system  which  Indicates  the  possibility  of  a  significant  leak  from  the  vent 
valves.  A  more  detailed  evaluation  of  the  leak  rate  of  vent  valves  will  be 
needed  to  determine  If  they  present  a  significant  leak  source  as  they  are  used 
In  the  new  Coast  Guard  TECP  suit.  This  evaluation  should  examine  valve 
performance  during  actual  suit  use  and  valve  performance  utilizing  a 
laboratory  test  fixture. 
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Conclusion 


A  series  of  test  exercises  have  been  carried  out  wearing  the  new  U.S. 
Coast  guard's  TeflonR-coated  Nomexp  totally-encapsulating  chemical  protective 
(TBCP)  suit.  The  leak  rate  of  this  new  TECP  suit  was  measured  using  both  an 
aerosol  (PE6  400)  and  gas  (FreonR  12)  during  a  prescribed  series  of  test 
exercises.  The  Internal  suit  pressure  was  also  monitored  and  found  to  range 
from  0.1  to  7.8  Inches  of  water  gauge  during  the  entire  exercise  series.  This 
Indicates  that  the  positive  pressure  vent  valves  do  function  as  planned,  and 
keep  the  TcCP  suit  positive.  The  need  for  more  than  one  vent  valve  should  be 
examined  more  closely  since  It  appeared  that  only  one  valve  was  operating  In 
am  effective  memer  dor+ng  ttoe  Utree  tests.  *nJtttt1«n  tectwr /Intrusion 
coefficient  valves  for  P£fi  400  and  freon*  12  within  tte  ftraetfelng  zone  area  of 
the  TECP  suit  were  found  to  agree  generally.  Larger  variations  between  the 
two  challenge  agents  were  found  In  the  vent  valve  zone.  This  may  be 
Indicative  of  back  streaming  through  the  vent  valves  as  venting  takes  place  to 
relieve  Internal  suit  pressure.  Additional  studies  which  measure  challenge 
concentrations  Inside  the  suit  at  various  sampling  locations  are  necessary  to 
better  quantify  this  preliminary  observation,  laboratory  experiments 
measuring  the  leak  rates  of  TECP  suit  vent  valves  In  an  isolation  test  fixture 
are  also  necessary  to  better  understand  valve  performance. 
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APPENDIX  L 

EVALUATION  OF  SUIT  INTEGRITY  BY  FIELD  EXPOSURE  TO  HYDROGEN  FLUORIDE  VAPOR 

(Report  by  Lawrence  Livermore  National  Laboratory) 


HYDROGEN  FLUORIDE  TESTING  OF 
THE  U.  8.  COAST  GUARD'S 
TOXAIXT-SMCAKULATIIC 
CHEMICAL  PROTECTIVE  SUIT 


Safety  Science  Group 


Hazards  Control 
Department 


Lawrence  Livermore  National  Laboratory 


l'\ 


HYDROGEN  FLUORIDE  EXPOSURE  TESTING  OF 


U.S.  COAST  GUARD'S  TOTALLY-ENCAPSULATING  CHEMICAL  PROTECTIVE  SUIT 


ABSTRACT:  The  U.  S.  Const  Guard  Chemical  Response  Suit  was  field  tested  at 
the  Department  of  Energy's  Nevada  Test  Site  in  controlled  releases  of  hydrogen 
fluoride.  Two  suits  were  placed  on  specially  designed  mannequins  in  two 
separate  tests  and  subjected  to  hydrogen  fluoride  vapor  concentrations  up  to 
12,0(40  ppm  for  a  b  minute  period.  The  mannequins  contained  a  poised  breathing 
air  supply  to  simulate  normal  operation  of  the  suit's  exhaust  valves  and  lour 
different  hydrogen  fluoride  detection  systems.  The  analytical  results  of  the 
two  tests  indicated  no  penetration  of  hydrogen  fluoride  into  the  suit. 

KEYWORDS:  Totally-encapsulated  chemical  protective  suit,  Fluoropolymer 
Materials,  Overall  Protective  Suit  Testings  Suit  Integrity,  Hydrornn  Fluoride 


INTRODUCTION : 

The  U.  S.  Coast  Guard  has  developed  a  new  totally-encapsulated  chemical 

protective  suit  for  protection  of  personnel  during  chemical  spill  response. 

This  suit  Involves  a  novel  fluoi ,polymer  (Teflon) /aramid  composite  material 

which  has  demonstrated  a  high  level  of  chemical  resistance  relative  to 

existing  commercial  protective  materials.  Most  of  the  suit's  exterior 

components  and  materials  ha/e  been  evaluated  for  chemical  resistance.^ 

Furthermore,  the  overall  physical  integrity  of  the  Chemical  Response  Suit  has 
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been  assessed  using  several  different  methods.  However,  the  ability  of  the 


entire  suit  to  maintain  its  chemical  resistance  integrity  during  realistic 
field  exposure  conditions  has  not  been  tested.  Documented  evidence  from  suit 
failures  in  a  dimethyl  amine  accident  at  Benicia,  California  demonstrate  that 
chemical  protective  suit  components  can  fail,  exposing  the  wearer  to  hazardous 
chemicals.^ 

The  U.  S.  Department  of  Energy  has  constructed  a  large-scale  spill  test 
facility  for  liquified  gaseous  fuels  and  other  hazardous  materials  in  the 
Frenchman  Flat  Basin  on  the  Nevada  Teat  Site.  The  Lawrence  Livermore  National 
Laboratory  (LLNL)  assists  the  Department  of  Energy  with  the  operation  of  this 
facility  which  provides  data  for  public  safety  by  mruAytag  the  controlled 
spills  of  hazardous  substances.  In  1983,  large  scale  releases  of  ammonia  and 

nitrogen  tetroxlde  were  carried  out  to  measure  the  atmospheric  dispersion  of 
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the  spilled  chemicals.  In  the  summer  of  1986,  releases  of  hydrogen 
fluoride  and  liquified  petroleum  gas  of  similar  magnitude  were  conducted 
Proposed  future  activities  at  the  spill  facility  will  involve  chlorine  ana 
other  gases. 

The  U.  S.  Coast  Guard  funded  the  Safety  Science  Group  of  Lawrence 
Livermore  National  Laboratory  to  carry  out  a  small  experiment  to  evaluate  the 
chemical  protection  of  their  new  Chemical  Response  Suit  in  high  concentrations 
of  highly  corrosive  hydrogen  fluoride.  This  evaluation  was  done  as  part  of 
the  hydrogen  fluoride  spill  series  sponsored  independently  by  AMOCO 
Corporation  to  develop  and  test  atmospheric  dispersion  models.  This  spill 
test  series  afforded  the  Coast  Guard  and  Lawrence  Livermore  National 
Laboratory  the  opportunity  to  determine  if  the  new  Chemical  Response  Suit 
provided  protection  against  high  vapor  concentrations  of  hydrogen  fluoride. 

The  tests  also  assessed  the  feasibility  of  using  high  concentrations  of 
hazardous  materials  to  test  the  performance  of  chemical  protective  clothing. 


EXPERIMENTAL 


Coast  Guard  Chemical  Response  Suit.  Two  different  Coast  Guard  Chemical 
Response  Suits  were  tested  in  separate  hydrogen  fluoride  spills.  The  Chemical 
Response  Suit  is  a  totally-encapsulating  chemical  protective  suit  developed  to 
provide  a  high  level  of  protection  in  chemical  spill  response.  This  suit  is 
designed  to  fully  enclose  both  the  wearer  and  his  or  her  breathing  apparatus 
(Figure  1).  Features  of  this  suit  Include  a  full  body  garment  with  a  hood  and 
visor,  Internal  positive  pressure  operation,  a  gas-tight  zipper,  and  integral 
glow*  mad  boots*  Zhe  suit  uses  fluorop:  iyacr  based  materials  for  the 
garment,  visor,  and  gloves;  non-fluoropolymer  components  Include  the  suit 
zipper  mod  exhaust  valves.  Only  the  garment  material  has  been  tested  against 
hydrogen  fluoride  in  laboratory  testing  and  showed  no  permeation  in  a  three 
hour  period.5  The  suit  exhaust  valves  are  protected  by  an  inverted  pocket 
to  reduce  the  likelihood  of  direct  contact  with  chemical  splashes.  The  suit 
closure  is  protected  by  a  cofferdam  arrangement  with  two  flaps  of  garment 
material  which  are  temporarily  heat-sealed  over  the  zipper  (Figure  2). 

Positive  pressure  is  achieved  within  the  suit  by  the  exhaust  air  from  a 
self-contained  breathing  apparatus.  This  exhaust  air  is  vented  through  suit 
exhaust  valves  adjusted  to  maintain  an  Internal  suit  pressure  of  3.8  mm  Hg 
(2.0  inches  water). 

Suit  Mannequin  and  Instrumentation  Package.  A  mannequin  was  constructed 
out  of  wood  to  both  support  the  Chemical  Response  Suit  in  an  upright  position 
and  house  the  instrumentation  package  (see  Figure  3).  Figure  4  shows  the 
relative  position  of  equipment  on  the  mannequin.  The  Instrumentation  package 
included  analytical  devices  to  measure  hydrogen  fluoride  intrusion,  and  an  air 
supply  system  to  keep  the  suit  Inflated  and  cool  during  the  experiment.  Four 


separate  techniques  were  used  to  measure  hydrogen  fluoride  vapor 
concentrations  with  the  suits.  Hie  reason  for  a  four-fold  analytical  system 
was  to  provide  redundancy  that  would  assure  data  collection  even  if  one  or 
more  of  the  individual  analytical  devices  failed.  Two  techniques  were 
recommended  by  AMOCO;  these  included  the  AMOCO  Integrated  Field  Sampler  (IFS) 
and  the  Q4D  Systems  AUTOSTEP  Model  930  Portable  Monitor.  Both  of  these 
devices  were  used  by  the  AMOCO  spill  site  team  to  analyze  hydrogen  fluoride 
concentrations  in  the  spill  zone.  Two  other  techniques  were  added  by  the 
Safety  Science  Group  to  provide  additional  analytical  information:  the 
Sensidyne  SS2000  portable  HP  monitor  and  allies  gal  sorbent  tubas.  Ihe 
characteristics  of  each  analytical  devices  are  described  below. 

AMOCO  Integrated  Field  Sampler.  The  AMOCSO  IPS  Is  a  proprietary  air 
sampling  device.  The  instrument  sequentially  ■polls  sir  through  each  of  10 
commercial  Air-Sampling  Field  Monitors  (Fisher  Scientific:  Geloan  4339  styrene 
filter  holder,  PN  01-038;  Gelman  MetricelR  membrane  filters.  Grade  GN-4,  PN 
09-730-47).  The  field  monitors  contain  membrane  filters  pretreated  with  a 
proprietary  method  specific  for  retention  of  hydrogen  fluoride.  The  flow 
volume  through  each  cassette  was  precalibrated  with  an  AMOCO  data  logger 
designed  for  used  with  the  IFS.  The  time  of  flow  through  the  cassettes  is 
adjustable  on  a  group  basis,  however,  once  a  time  interval  is  selected,  every 
cassette  in  the  series  uses  the  same  one.  The  interval  used  during  this  study 
was  65.6  seconds.  Following  use  of  the  IFS,  the  cassettes  were  removed  and 
each  membrane  was  analyzed  for  HF  content  by  use  of  ion  selective  electrodes. 
The  measured  detection  limit  for  HF  vapor  was  0.03  ppm^.  The  specific  time 
hydrogen  fluoride  was  first  detected  is  indicated  by  the  number  of  the 
cassette  which  first  showed  a  measurable  content. 

GMD  Systems  AUTOSTEP  Monitor.  This  system  uses  a  colorimetric  principle 


In  an  automatic  incremental  mode.  Color  producing  chemicals  specific  for 
hydrogen  fluoride  are  impregnated  into  a  paper  tape  that  is  stored  in  a 
removable  cassette.  A  pump  pulla  a  calibrated  air  volume  sample  of  the  test 
atmosphere  through  the  tape.  The  tape  is  monitored  by  a  L.E.D.  photodiode 
combination  which  translates  color  Intensity  into  a  readout.  After  a 
programmed  interval,  the  tape  is  stepped  forward  and  the  next  sample  is 
taken.  At  the  start  of  each  measuring  sequence,  a  reading  is  taken  of  the 
tape  background  color  intensity,  which  is  stored  in  memory,  and  then 
subtracted  from  the  reading  at  the  end  of  the  sampling  interval.  The  analog 
output  from  the  AUTOSTE?  monitor  was  sent  to  a  chart  recorder  within  the 
instrumentation  package  and  also  transmitted  by  field  wire  to  a  telemetry 
station.  During  each  of  the  suit  tests,  the  instrument  was  operated  In  the 
0-30  ppmy  range.  The  detection  limit  calibrated  for  the  specific  paper 
taped  used  was  nominally  3  ppmy. 

Sensldyne  SS2000  Portable  Toxic  Monitor.  This  device  uses  an  amperometrlc 
electrochemial  sensor  and  responds  to  concentrations  of  analyte  that  diffuse 
across  a  semipermeable  membrane.  Calibration  of  the  instrument  indicated  a 
repeatable  linear  response  for  hydrogen  fluoride  with  a  detection  limit  of  0.4 
ppmy  and  usable  upper  range  to  10  ppm^.  Sensor  response  was  found  to  be 
within  the  10  seconds  specified  by  the  manufacturer.  During  this  project,  an 
analog  output  from  the  Sensldyne  was  continuously  monitored  by  telemetry  in 
the  control  room.  The  signal  was  also  monitored  by  a  strip  chart  recorder 
within  the  suit  instrumentation  package. 

Silica  Cel  Sorbent  Tubes.  Four  separate  SKC,  Inc.  (Cat.  No.  226-10-03) 
sorbent  tubes,  two  on  each  side  of  the  mannequin,  were  used  during  the  tests. 

A  Gillian  sampling  pump  drew  air  through  the  tubes  at  a  calibrated  flow  rate 
for  each  tube  of  0.2  llters/mlnute.  Subsequent  to  the  collection  period,  the 


tubes  were  desorbed  with  eluent  solution  end  analyzed  for  fluoride  by  ion 
chromatography.  The  measured  instrumental  detection  limit  was  1.0  ug.  With  a 
controlled  flow  period  of  10  minutes,  the  hydrogen  fluoride  vapor 
concentration  would  have  to  exceed  0.6  ppm^  on  a  continuous  basis  to  be 
measured . 

Suit  Pressurization  and  Cooling  System.  Since  these  experiments  were 
conducted  under  the  high  temperature  conditions  of  the  desert,  the  suit  was 
cooled  before  and  after  the  experiment  to  protect  the  instrumentation  package 
inside  the  suit.  A  second  requirement  was  to  simulate  the  operation  of  a 
self-contained  breathing  apparatus  inside  the  suit.  -First,  the  cnoiing  wee 
achieved  by  an  air  flow  from  four  cylinders  of  compressed  air  plumbed  together 
in  series  underground  near  the  tuit .  Then,  the  breathing  simulation 
requirement  was  met  by  using  remotely  operated  standard  sized  <2700  psl) 
breathing  air  cylinders  inside  the  suit. .* Figure  5  shows  a  schjmatlc  of  the 
control  system  for  the  analytical  instruments  and  air  supply  (The  entire 
experimental  set-up  is  Illustrated  in  Figure  6).  When  the  experiment  began, 
the  cooling  air  was  shut  off,  while  Internal  suit  cylinder  air  was  pulsed 
periodically  for  the  duration  of  the  experiment.  At  the  end  of  the 
experiment,  the  interior  cylinder  was  shut  off,  and  the  exterior  cylinders 
reopened  to  provide  cooling  air  and  to  flush  the  Interior  of  the  suit. 

Exposure  Conditions.  The  facility's  experimental  test  plan  outlined  a 
aeries  of  four  hydrogen  fluoride  spills  at  different  release  rates  and 
humidity  conditions.  Lawrence  Livermore  chose  the  two  exposure  conditions 
where  1000  gallons  of  hydrogen  fluoride  were  released  over  a  6  minute  period 
to  separately  expoae  the  Coast  Guard's  Chemical  Response  Suits.  One  suit 
exposure  was  conducted  under  ambient  humidity  conditions.  The  second  suit  was 
exposed  to  the  hydrogen  fluoride  under  more  humid  conditions.  Local  lake  bed 


flooding  and  a  huaidity  generation  apparatus  were  uaed  to  artificially 
huaidify  the  envlronaent.  However,  the  overall  effect  on  relative  huaidity 
waa  aaall.  The  suited  mannequin  waa  placed  near  a  apill  zone  instrument  tower 
located  '^proxiaately  300  aeters  directly  downwind  froa  the  chealcal  release 
point.  This  location  offered  the  nearest  site  to  the  acid  spill  nozzle  which 
had  hydrogen  fluoride  monitoring  equlpaent  in  place,  was  adjacent  to  a 
photographic  tower  for  film  recording,  and  had  access  to  a  telemetry  station 
for  data  transmission.  Data  from  the  instrument  tower  were  used  to  measure 
the  exterior  exposure  of  hydrogen  fluoride  received  by  the  suit.  The  actual 
exposure  casditiass  ta  which  each  suit  waa  subjected  axe  gives  in  Zable  1- 
Frocedure.  The  suit  mannequin  asseably  was  placed  on  a  suspension  stand 
at  the  exposure  aite  (figure  7).  Following  the  release  of  the  hydrogen 
fluoride,  an  operator  in  the  Test  Facility  control  room  activated  the  interior 
suit  sampling  equipment  before  the  cloud- reached  the  suit.  This  sampling  was 
continued  until  the  hydrogen  fluoride  cloud  dissipated.  Once  the  test 
director  determined  the  site  safe  for  entry,  a  two-person  retrieval  team 
decontaminated  the  suit  and  related  hardware  with  a  dilute  ammonia  washdown, 
followed  by  a  water  washdown.  The  effectiveness  of  this  decontamination 
technique  waa  verified  by  checking  the  wetted  surfaces  with  pH  paper  for  trace 
ecldlty.  The  exterior  of  the  suit  waa  then  inspected  before  the  mannequin  was 
disassembled.  Interior  suit  samplers  were  collected  and  sent  off  for  analysis. 

RESULTS  AND  DISCUSSION 


Table  2  shows  that  only  the  AMOCO  1FS  detected  any  hydrogen  fluoride. 

This  instrument  has  the  lowest  detection  limit  and  the  amounts  indicated  are 
close  to  that  limit.  There  are  two  reasons  which  aitigate  against  these  data 


indicating  a  raal  concentration  of  HP  inside  the  suit.  The  first  reason  is 
that  the  cassettes  in  the  first  two  positions  (first  2.2  minutes  of 
experiment)  showed  some  saall  quantities  of  acid  as  di '  those  in  the  later 
positions  (last  2.2  minutes  of  experiaent).  This  Indicates  a  high  ’blank* 
(xero)  value  because  there  was  no  hydrogen  fluoride  vapor  outside  the  suit  at 
Initial  stage  of  the  experiment.  It  is  known  that  silica  dust  will  give  a 
false  posltve  for  HF  on  this  method.  At  an  average  wind  velocity  of  3-5 
meters /second,  the  cloud  has  insufficient  time  to  move  300  meters  downwind  to 
the  suit  location.  This  observation  was  confirmed  visually  for  each  of  the 
two  teats.  The  amcood  rmamom  against  this  dat a  mtwwrtag  a  malt  leak,  la  the 
observation  of  IFS  precision:  measurements  appear  random  throughout  its 
overall  operation  cycle.  Tor  these  -reasons  we  feel  that  the  values  are  so 
close  to  the  detection  Unit  that  they  ere  merely  a  '’blank''  reading.  If  a 
worse  case  position  was  taken  in  that  the  values  were  true,  the  measure 
maximum  concentration  (0.20  ppm^)  of  hydrogen  fluoride  would  still  be  wel^. 
below  the  ACGIH  TWA  level  (3  ppmy)  or  Short  Term  Exposure  Limit  (6 

N  6 

ppm^).  This  indicates  that  the  protection  offered  by  the  suit  is  quite 
high. 

The  other  three  analytical  techniques  showed  no  measurable  hydrogen 
fluoride  at  any  time  during  the  two  field  tests.  The  Sensldyne  instrument  had 
the  second  moat  sensitive  detection  limit  and  In  each  test,  no  measurable 
signal  was  generated  (in  the  first  test  by  telemetry,  and  in  the  second  test 
by  both  telemetry  and  on  the  chart  recorder).  The  consistency  of  this  data 
supports  our  analysis  of  the  IFS  data  as  being  variable  within  the  analytical 
method.  Our  various  monitoring  data  indicate  that  the  suit  maintained 
complete  Integrity  against  a  very  high  external  hydrogen  fluoride  vapor 
challenge. 


CONCLUSIONS 


Our  axparianca  with  conducting  field  tests  of  chaalcai  protective  auita 
under  controlled  hatardoua  material  aplll  condltlona  indicates  the  feasibility 
of  performing  thia  teat  for  other  protective  garments  and  chemicals.  Theae 
methods  appear  useful  for  deterninlng  the  perforaance  of  protective  clothing 
under  actual  exposure  condltlona.  While  it  would  be  both  tlae  conaumlng  and 
ccatly  to  teat  a  garment  against  several  cheeicale,  field  tests  of  thia  type 
could  be  conducted  on  a  smaller  acale  and  under  eore  controlled  conditions  to 
mam— s  the  aaafa?aaaa  of  (elated  laboratory  lament  aaterlal  tooting. 
Furthermore*  this  technique  offers  a  mesne  to  test  the  entire  garment  as  used 
in  the  field. 
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TABLE  1  -  Teat  Hydrogen  Fluoride  Exposure  Conditions 


Test  1  (8/14/86) 


Test  2  (6/20/86) 


Concentration  (ppm)* 
Tin*  (min.)&  1  Meterc  3  Met?1' 


Concentration  (ppm) 
Tine  (min.)  1  Meter  3  Meter 


0.00 

0 

0 

1.11 

1400 

950 

2.22 

20000 

16000 

3.33 

18000 

30000 

4.44 

6800 

15000 

5.55 

7800 

8100 

6.66 

13000 

0 

7.77 

300 

22000 

8.88 

210 

6200 

9,99 

0 

0 

0.00 

0 

0 

1.10 

8600 

3400 

2.20 

12000 

2500 

3.30 

13000 

3900 

4.40 

17000 

4100 

5.50 

11000 

3200 

6.60 

13000 

3800 

7.70 

4200 

2900 

8.80 

960 

1600 

9.90 

270 

133 

11.00 

200 

no 

Maxlnom  Cone.  20000  (2.22)/30000  (3.33) 

(lime) 

Average  Cone.  12000 

Test  Relative  10-12Z 

Humidity 


17000(4. 40) /4100C4. 40) 

9000 

16-181 


•Hydrogen  fluoride  concentrations  measured  by  AMOCO  1FS.  These 
concentrations  represent  the  average  of  the  Integrated  sample  measurement  over 
the  sampling  Interval. 

bThls  time  represents  the  end  of  sampling  Interval. 

cSplll  site  tower  concentrations  were  measured  at  a  one  meter  and  three 
meter  height.  The  Chemical  Response  Suit  was  held  upright  at  a  height  of  1.5 
meters. 


TABLE  2  -  S unary  of  Hydrogen  Fluorido  Meaauroaenta  Inalde  Chealcal  Raapoaac 
Suit 


Detection 

Method 

Detection 

Halt  (ppa) 

Teat  1 

Raaults  (ppa) 

Teat  2 

Reaulta  (ppa) 

AMOCO  1FS 

0.03 

High: 

0.20 

High:  0.10 

Low: 

0.04 

Low:  0.03a 

Avg. : 

0.08 

Avg.:  0.03 

Senaidyne  SS2C00 

0.2 

NDb 

HD 

GMD  Syateaa  AUTOSTEP 

3.0 

ND 

ND 

Uilica  Cel  Sorbent 

0.6C 

ND 

ND 

Protactlon  Factor  9000  with  all  detection  aethods 


•low  concentration  below  detection  Halt  of  analytical  device 
^ND  -  no  hydrogen  fluoride  detected  by  aethod 


•actual  detection  Halt  la  1  ug  aass  by  Ion  chroaatographj  effective 
detection  Halt  la  0.6  ppa  baaed  on  Integrated  saaple  over  saapling  Interval 
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Munnaquin  Support 


Figure  4.  Diagram  of  Mannequin  Equipment  Layout 


Sample  TuMa 


Figure  5. 


Suit  Instrumentation  Control  Package 


